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Outdoor static and wind tunnel acoustic tests were conducted on an acousti­
cally treated dry J79 engine/nacelle system with a fixed area conic nozzle
 
and a 32-chute exhaust suppressor nozzle. The purpose of these tests was to
 
investigate the in-flight effects on the suppression achieved by the 32-chute
 
nozzle and to study engine core noise. Testing was conducted at the National
 
Aeronautics and Space Adminstration - Ames Research Center (NASA-Ames),
 
Moffett Field, California. Outdoor static tests were performed on the VTOL
 
X-14 Stand during early June, 1977 followed by tests in the 40 x 80 ft wind
 
tunnel facility in July, 1977.
 
The program was authorized and funded under contract NAS2-9312, "Evalua­
tion of the In-flight Noise Signature of a 32-Chute Suppressor Nozzle".. NASA
 
Ames supplied the acoustic and aero performance data acquisition equipment,
 
performed the test setup and conducted the test. General,ile;ct7q 4irected
 
the test setup, monitored the test and performed the reduction ad analysis
 
of the acoustic data.
 
Acoustic data was acquired during the outdoor test on a 70 ft. sideline
 
by an array of fixed high and low microphones and from continuous traverse
 
microphones at 10 and 30 ft. sidelines. The continuous traverse system at
 




This report presents the data acquired during these tests and includes
 
appendices containing both-the as-measured high and low microphone results
 
and the'composite free field 1/3 OBSPL spectra obtained from outdoor tests.
 
Traverse microphone results from the wind tunnel and outdoor tests are pre­
sented along with internal noise measurements. The -engine run logs are
 




During the past several years, flight test experience has demonstrated
 
that turbojet suppressor nozzles do not necessarily maintain high jet noise
 
suppression levels during flight operation. The amount of decrease in sup­
pression characteristics cannot be determined by static testing alone. The
 
remaining factor that needs to be determined is the in-flight jet noise
 
signature which can be accomplished by conducting tests in the NASA Ames,
 
40 x 80 ft wind tunnel.
 
General Electric has developed, under Contract DOT FA72WA-2894 (Refer­
ence 1), a 32-chute suppressor nozzle based upon a comprehensive integration 
of aerodynamic and acoustic design criteria. The aerodynamic performance of 
this configuration has been demonstrated by wind tunnel testing to be Cfg 
= 0.924 at M0 = 0.36. The static acoustic performance of the suppressor has 
been demonstrated during testing of the:full sike 32-chute nozzle on a J79 
turbojet engine. By testing the J79/32-chute suppressor nozzle combination 
with a flight type inlet and nacelle in the NASA Ames 40 x 80 ft wind tunnel, 
the in-flight jet noise signature of the nozzle can be determined. This 
report describes the tests conducted and presents data obtained from the 






The basic program objectives are:
 
o 	 Determine the low speed flight effects as simulated by the NASA
 
Ames 40 x 80 ft wind tunnel on the jet noise signature of the 32­
chute nozzleandits ef~activeness as a suppressor relative to a conic­
nozzle in the simulated flight environment.
 




Specific tasks performed to accomplish these objectives were:
 
o 	 Establish the near field and far field static jet noise signatures
 
and their interrelationships for a conic nozzle on the J79 engine.
 
o 	 Establish the near field and far field static jet noise signatures
 




o 	 Perform internal noise measurements and nacelle noise isolation
 
tests to validate the core noise assessment techniques.
 
o1 	 Determine the in-flight jet noise signature of a conic nozzle on a
 
J79 engine in the NASA Ames 40 x 80 ft wind tunnel.
 
a Determine the in-flight jet noise signature of a 32-chute nozzle on
 
a J79 engine in the NASA Ames 40 x 80 ft wind tunnel.
 
,.Itis the objective of this report to present data taken during the
 





4.1 	40 x 80 FT WIND TUNNEL FACILITY
 
The simulated flight tests were performed at.NASA Ames in-the 40 x 80 ft
 
wind tunnel. The facility has the capability to simulate flight speeds from
 
zero to 200 knots with an avoidance band between 145 knots and 160 knots.
 
However, due to the fact that the wind tunnel is a closed circuit facility,
 
operation of an engine at zero knots airspeed recirculates airflow around the
 
circuit creating a local headwind into the engine. To overcome the problem
 
of reingesting the heated flow into the engine, the wind tunnel was operated
 
at a minimum speed of approximately 10 knots. This quasi-static condition
 
diffuses the engine exhaust and establishes a uniform headwind across the
 
test section. Operation of an engine the size of the J79 in the 40 x 80 ft
 
wind tunnel posed another problem due to the 1300 F temperature limit in the
 
tunnel. The tests were conducted to minimize operation time at high Vi
 
settings by interspersing low Vi settings in order to cool the wind tunnel
 
down. In addition, the tunnel was also cooled by opening the overhead doors
 




The use of the 40 x 80 ft wind tunnel for acoustic testing was signifi­
cantly enhanced by lining the floor and part of the walls of the test section
 
with a 3 in. layer of foam (Reference 2).
 
4.2 	OUTDOOR VTOL X-14 TESTS STAND
 
The outdoor static tests were conducted at NASA Ames at the VTOL pad.
 
This facility had a large concrete surface suitable for acoustic testing and
 
was remotely located to ensure a low ambient noise level. However, to ensure
 
direct comparison between the outdoor static and the wind tunnel acoustic
 
data, the area of the concrete pad between the exhaust nozzle/engine system
 
and the far field measurement locations was covered with the same 3 in. foam
 








The test vehicle was the same J79-15 dry turbojet (Serial Number 439­
012), supplied by NASA Ames, that was used for the static jet noise tests
 
under Contract DOT FA72WA-2894 (Reference 1). Included as part of the
 
engine hardware were the conic nozzle and the 32-chute suppressor nozzle that
 
were used in the previous testing. The conic nozzle has the same effective
 
area as the 32-chute suppressor nozzle and was used to provide the baseline
 
unsuppressed jet noise signature.
 
Also included in the engine hardware were two specially designed turbo­
machinery noise treatment sections. The inlet radiated compressor noise was
 
suppressed by a long cylindrical duct with a splitter. The duct walls and
 
the splitter were lined with Cerafelt with a porous face sheet. The splitter
 
is supported by aerodynamically shaped struts at 00, 90, 180', and 2700.
 
The exhaust radiated turbine noise was suppressed by an annular duct
 
that attached to the turbine rear frame and extended the inner flow path
 
turbine suppressor. The inner and outer walls of the turbine suppressor were
 
lined with Cerafelt with a porous face sheet. The support struts for the
 
inner walls are located at 00, 900, 1800, and 2700.
 
5.2 INLET AND NACELLE
 
To enclose the J79-15 engine, the long inlet duct, the turbine noise
 
suppressor, and the nozzles for testing in the 40 x 80 ft. wind tunnel, a
 
flight type inlet and nacelle were designed and built for these tests. The
 
inlet lip which attached to the long inlet duct was designed to be fairly
 
sharp since there was no angle-of-attack testing. The nacelle separated at
 
Station 257 so that the conic nozzle and its nacelle could be interchanged
 
with the 32-chute nozzle and its nacelle. The engine/nacelle combination is
 
shown with the conic nozzle attached in Figure 5-1 and with the 32-chute
 
nozzle attached in Figure 5-2.
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Figure 5-1 J79/52-Chute Test Vehicle CConic Nozzle Attached) 
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Figure 5-2 J79/32- Chute Test Veh icle C32- Chute Nozzle Attached 
A cool.ng aystim was designed to Hupply flecondary air between the 
nacelle and the engine since the nacelle skin, engine oil tank and instrumenta­
tion leads routed under the nacelle all required cooling during the tests.
 
An external source supplied up to 2 lb/sec of air to the cooling system. For
 
additional cooling air during wind tunnel testing an 81 sq. in. openihg at
 
the bottom of the nacelle was added at Station 65. During outdoor static
 
tests air was supplied through this opening with an external blower. All the
 




The compressor 17th stage seal leakage air from the J79 engine was
 
routed away from the engine and ducted outside the nacelle behind the support
 
struts in the pylon region. This enabled the temperature in the nacelle to
 
be maintained at a reasonable level during running. The leakage air was
 
dumped outside the engine through the pylon and away from the sound field in
 




6.0 NOZZLE CONFTGURATIONS TESTED
 
6 1 CONIC NOZZLE
 
This configuration included an unsuppressed conic nozzle with a 20.84
 
inch discharge diameter for a nominal geometric exhaust area of 341.1 in. 2 or
 
an effective area of 338 in.2 . The nozzle attached to an adapter section
 
which held the instrumentation for determining jet velocity (pressure/temper­
ature inputs) and measuring core noise. This assembly mounted directly to
 
the turbine noise suppressor. A modified J79 plug centerbody was mounted to
 
the inner spool of the turbine noise suppressor. The conic nozzle aft na­




This configuration included a multi-element suppressor nozzle containing
 
32 deep-chutes equally spaced around a 300 included-angle plug centerbody.
 
The chutes formed parallel-sided primary flow passages which were canted 5'
 
aft toward the plug surface. The ratio of total exit irea in the annulus
 
b.etween the plug wall and the nozzle outer periphery to the primary flow area
 
through the chutes was 2.1 to 1. The nozzle primary flow area was 344.3 in.2 .
 
The nozzle was mounted to a cylindrical section which held -the instrumentation
 
for jet velocity calculation inputs and core noise measurements. This section
 
mounted to the turbine noise suppressor with the plug centerbody attached to
 
the inner spool. The 32-chute nozzle aft nacelle covered the entire assembly
 





7.1 OUTDOOR STATIC TEST
 
A photograph of the test vehicle and instrumentation setup for the out­
door static test is shown in Figure 7-1. The engine/nacelle assembly was
 
mounted on an I-beam support system on the VTOL pad with the centerline
 
17 ft. above the ground with the inlet pointed in a northerly direction. The
 
engine support was anchored to the ground to take out thrust loads. The
 
3 in. foam lining covered the ground from the engine centerline to the
 
10 ft. sideline as shown in Figure 7-1. The jet noise was measured along
 
sidelines at 10 ft., 30 ft., and 70 ft. from approximately 300 to 165 0 on an
 
arc centered at the conic nozzle exit plane.
 
The jet noise measurements at 10 and 30 ft. were made by continuously
 
traversing microphones at a height of 17 ft. and 9 in. above ground using
 
traverse rails that were 10 ft. above ground. For internal noise measure­
ments the microphones were set at specific angles (600, 90* and 1200 from
 
inlet). The jet noise measurements at 70 ft. were made by an array that had
 
fixed high and low microphones at 13 locations. At each location there were
 
microphones at heights of 17 ft. and 6 in. above ground. Another high/low
 
microphone system was positioned along the 130' ray at a distance of 160
 
feet. This system supplied a direct comparison with a previous static test
 
at EFTC in 1974 (Reference 1).
 
7.2 WIND TUNNEL TEST
 
The test vehicle and instrumentation setup for the test in the 40 ft. x
 
80 ft. wind tunnel is shown in the schematic of Figure 7-2. The engine/nacelle
 
assembly was mounted on two of the main support struts with the centerline
 
13 ft. above the floor. The 3 in. foam lining covered the wind tunnel floor
 
and part of the curved walls as shown in Figure 7-2. The jet noise was
 
measured only on the 10 ft. sideline from 300 to 1650, including convection
 
effects, on an arc centered at the 32-chute nozzle exit plane, which was 6 in.
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Figure 7-2 'J79/32 Chute Test Vehicle Installed in NASA Ames 40'x80' Wind Tunnel
 
1650 
The jet noise measurements on the 10 ft. sideline were made by con­
tinuously traversing a pair of microphones at a height of 13 ft. from the
 
floor on a traverse rail that was 10 ft. above the floor and a pair of micro­
phones at a height of 9 in. above the floor on a traverse rail that was
 
mounted directly on the floor. A photograph of the wind tunnel installation
 
is shown in Figure 7-3.
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Figure 7-3 J79/Nacelle Installation in the Ames 40 x 80 ft 








The far field sideline was comprised of a total of 26 B&K model 4133
 
microphones, with B&K UA0237 wind screens, oriented to point at the conic
 
nozzle exit plane. Micropbones were positioned at the following angles as
 
measured from the engine inlet with respect to the centerline of the exhaust
 
plane of the conic nozzle: 40', 60, 800, 900, 1000, 1100, 1200, 1300, 1350,
 
1400, 1450, 1500, and 1600. The exit plane of the 32-chute nozzle is approxi­
mately 6 in. forward of the conic nozzle exit, however, the sound field was
 
not moved to account for this difference.
 
Thirteen of these microphones (high microphones) were positioned at
 
engine centerline height in a plane parallel to and 70 ft. from the engine
 
centerline. The remaining thirteen were positioned 6 inches above the ground
 
(low microphones) at the same radius from the centerline of the conic nozzle
 




o Outdoor Static Test
 
Two traverse rail systems that carried microphones were used for the
 
outdoor static tests. There was one traverse rail in each of two planes
 
parallel to the engine centerline. The rails were 10 ft. high and at side­
line distances of 10 ft. and 30 ft. as shown in Figure 7-1. The traverse
 
rail for the 10 ft. sideline rail was 60 ft. long encompassing acoustic
 
angles from 310 to 166.70 measured from the conic nozzle exit plane. The
 
30 ft. sideline rail was 140 ft. long encompassing acoustic angles from 36.40
 
to 163.1. The rails and the acoustic angle reference remained the same for
 
the 32-chute nozzle tests even though its exit plane is 6 in. forward of the
 
conic nozzle exit plane.
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The 30 ft. sideline rail had 2 B&K 4134 microphones in the same vertical
 
plane with protective grids and B&K wind screens (Type UA0237). These
 
microphones were pointed upward (see Figure 8-1) along a line tangent to a
 
cylinder whose centerline coincided with the engine centerline. One micro­
phone was positioned at the engine centerline height 17 ft. above the ground
 




The 10 ft. sideline rail had 4 B&K 4135 microphones in the same vertical
 
plane. Two of the microphones used B&K nose cones (Type UA0385) and were­
pointed along the rail in the direction of the engine inlet. The other two
 
microphones used protective grids with B&K wind screens (Type UA0237) and
 
werepointed upward along a line tangent to a cylinder whose centerline was
 
collinear with the engine centerline as shown in Figure 8-1. One pair of
 
microphones with nose cone and wind screen was positioned at the engine
 
centerline height 17 ft. above the ground and the other pair was located 9
 
inches above the ground.
 
o Wind Tunnel Tests 
Two traverse rail systems that carried redundant pairs of microphones
 
were used for the wind tunnel tests. Both rails were positioned at the 10 ft.
 
sideline and were 60 ft. long to encompass the 30' to 1650 acoustic angles,
 
including convection effects, relative to the 32-chute nozzle exit plane as
 
shown in Figure 7-2. One rail was 10 ft. above the floor and cairied two
 
microphones that were at the engine centerline height 13.ft. above the
 
floor. The other rail was mounted on the floor and carried two microphones
 
that were 9 inches above the floor as shown in Figure 8-1. All microphones
 




An array of 11 wall-mounted water-cooled Kulite sensors were used on
 
both the unsuppressed conic and 32-chute suppressor nozzle configurations
 
during outdoor static and wind tunnel testing. The Kulites were distributed
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the nozzle adapters. Figure 8-2 shows a schematic of the Kilite locations
 
for both the conic and suppressor nozzles.
 
8.3 AERODYNAMIC PERFORMANCE 
Two PT/TT rakes were installed to establish inputs for calculation of 
ideal jet velocity and to monitor engine operating limits. Two separate
 
,adapter spools were used during the tests, one for the conic nozzle and the
 
other for the suppressed configuration. Slots in each spool section were
 
available for the installation of the two.4-element PT and TT combination
 
rakes at a common radial plane 4.4 Inches aft of the turbine flange. These­
slots were located 300 and 900 from top center, clockwise aft looking forward.
 
(See Figure 8-3.) The rakes were used to detemine the nozzle exit pressure
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bi. Kulite Locations for 32-chute Suppressor 
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Figure 8-3 Aero Performance Instrumentation 
9.0 TEST SUMMARY
 
The acoustic tests conducted at NASA Ames under Contract NAS2-9312
 
employed a test vehicle consisting of a dry J79-15 engine fitted with a long
 
treated inlet and treated-turbine suppressor which formed a gas generator for
 
the fixed area conic and 32-chute,exhaust nozzles. A flight-type inlet lip
 
and nacelle were added to the system to adapt it for wind tunnel operation.
 
9.1 	OUTDOOR STATIC TESTS
 
The outdoor tests consisted of the far field (70 ft. sideline) and con­
tinuous traverse (10 and 30 ft. sideline) microphone measurements of jet
 
noise on the conic nozzle and 32-chute suppressor. Internal noise measure­
ments from a circumferential array of wall mounted Kulite instrumentation
 
were obtained with each configuration.
 
The nozzles each having an effective exit area of 338 in.2 were tested
 
over the operating range of the J79 engine. The engine operating line ap­
peared to have deteriorated from the previous (1974) test by 1.5 to 2% Nc.
 
The maximum percent corrected speed reached without exceeding the 6350 C EGT
 
limit was 98.5%. The engine pressure ratio was less than experienced in the
 
Edwards-tests but the exhaust temperature (TT7) was greater, thereby enabling
 




Outdoor testing was done at near standard day conditions for each con­
figuration. The conic nozzle was tested at 11 conditions.ranging from ideal
 
jet velocites of 534 to 2078 ft/sec at engine physical speeds of 5050 to 7357
 
rpm. The 32-chute was tested at jet velocities of 501 to 1783 ft/see corre­
sponding to engine speeds of 4958 to 7003 rpm. The reduced speed range for
 
the suppressor nozzle was the result of community noise restrictions imposed
 
by NASA Ames after the conic nozzle test which limited the jet velocities
 
that 	could be obtained. A total of 19 points covering the 11 test conditions
 
were 	taken on the conic nozzle while the 32-chute was tested at 6 different
 
,conditions in 14 points.
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Outdoor tests with the 32-chute suppressor were conducted with wrapped 
and unwrapped nacelle configurations. A portion of the nacelle between the
 
compressor inlet to turbine exhaust was wrapped with insulation-and lead
 
vinyl blanket. This was done to investigate the influence of casing radiated
 
noise on the far field and traverse measurements. Tests with the conic
 
nozzle were conducted only with the unwrapped nacelle.
 
On-line data taken during the conic nozzle runs served as the basis for
 
the aero performance information. Digital data with on-line backup were
 
recorded for the 32-chute nozzle tests. Only a minimum of aero performance
 
information was recorded during the test runs. Exhaust total pressures and
 
temperatures were measured along with ambient conditions to determine the
 
ideal jet velocity by which the test points were set. Engine safety parame­




9.2 WIND TUNNEL TESTS
 
Testing in the 40 x 80 ft. wind tunnel facility was accomplished with
 
measurements obtained from the continuous traverses microphone system on the
 
10 ft. sideline. Internal noise measurements were also obtained.
 
Testing was done at ambient sea level pressures and at four wind tunnel
 
velocities of 45, 154, 238 and 302 ft/sec. Wind tunnel temperatures during
 
the tests ranged from 700]F to 130%F. Engine operation was conducted
 
at ideal jet velocities of 484 ft/sec to 1995 ft/sec at engine speeds ranging
 
from 5050 to 7380 rpm.
 
The initial configuration set up in the tunnel was the 32-chute nozzle.
 
The traverse rail system was calibrated with the 900 angle referenced to the
 
exit plane of this nozzle which was 6 in. forward of the conic nozzle exit
 
plane. No angle adjustments were made for the conic nozzle test. The traverse
 
system was initially operated moving att to forward, but was changed to
 
forward moving aft to reduce the drag on the system.
 
The point settings were established by determining the jet velocity from
 
the nozzle exhaust temperature and total pressure ratio based on exhaust
 




between high, low ad intermediate power settings and tunnel velocities in
 
order to minimize the temperature rise during the traverse. All required
 
data points but two were taken on both the 32-chute and the conic nozzle.
 
Acoustic and aero performance data were acquired at all conditions with a few
 
repeat points taken on the suppressor nozzle.
 
"NASAAmes imposed community noise limits which restricted the test
 
operation to one high power point per hour and no high tunnel velocity/high
 
power points after 7:00.p.m.. The tunnel temperature limit restricted the
 
operation to one high power point per half hour with the intervening time
 
used 	to cool the air while the engine was at idle. 
The engine performed well other than the fact the exhaust was quite 
dirty and the tunnel had to be aired out once every hour or so. The engine
 
performance degraded approximately 200 rpm from the earlier (1974) test at 
EFTC. 'This fact coupled with the 1200 F inlet temperature at high power
 
settings restricted the data to 7000 rpm corrected speed, 2.3 pressure ratio
 





The data presented in this report consists of analog acoustic data
 
reduced by General Electric and digital aerodynamic performance and engine/
 
facility data which was reduced by NASA Ames.
 
The analog acoustic data consists of the far field and traverse micro­
phone data which was reduced to 1/3 octave band spectra covering frequency
 
bands of 50 to 10,000 Hz. The data also includes 1/3 OBSPL spectra from-the
 
casing Kulite measurements at several test points.
 
The digital data consists of the nozzle exhaust total pressure and tem­
perature, engine speed, ideal jet velocity, and ambient conditions for each
 
test point. Summaries of the test matrix for each nozzle configuration
 
tested both outdoors and in the wind tunnel are included.
 
30.1 AERO PERFORMANCE DATA
 
Aero performance parameters of exhaust nozzle total pressure and tem­
perature were recorded along with ambient conditions in order to calculate
 
on-line the ideal jet velocity for each acoustic point setting. The jet
 
velocity was used to set the conditions. The calculation procedure used to
 
obtain the jet velocity followed the steps listed in Table 10-1.
 
The engine speed, ideal jet velocity and exhaust total temperature were
 
corrected to standard day temperature conditions. These values along with
 
the nozzle pressure ratio were used in the data correlations and comparisons.
 
Summaries of the aero performance data for the conic nozzle and 32-chute are 
listed for the outdoor static tests in Tables 10-2 and 10-3. The wind tunnel 
aero performance summaries are found in Table 10-4 for the 32-chute and Table 
10-5 for the conic nozzle. The wind tunnel summaries contain all point settings 
grouped by wind tunnel dynamic bead, q, These datasummaries represent the matrix 
of test conditions for each nozzle during the outdoor and wind tunnel tests.
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Table 10-1. Calculation Procedure for Ideal Jet Velocity.
 
Input: 
P0 = Ambient (Static) Pressure - psia 
= PT7 Exhaust Total Pressure (from Rake Average) - psia
 
TT7 = Exhaust Total Temperature (from Rake Average)
 
g= 32.174 - Clbm-ft)/(ibf-sec2)
 

















2. 	M 1 C(217-) I(PT7Po) Al 
3. 	 T = TT7/(I + M2 ) 
4. 	 y1 = 1.4 if T< 788.3 * R
 
070271 if T
71 = 	2.23708/T0 . > 788.30 R
 
5. 	 If yi =y, go to Step 6
 









Date, Test Point, Corrected Engine Speed, Temperature Correction,
 
Corrected Exhaust Velocity, Nozzle Pressure Ratio, Exhaust Velocity,
 
where: N s Engine 	Speed
 
e2 T2/518.70 R, Temperature Correction 
N NI/ 2, Corrected Engine Speed 
Vj = Vj//82, Corrected Isentropic Velocity 
25 
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Table 10-2. Conic Nozzle Aero Performance Summary 
NASA Ames X-14 VTOL Stand - Outdoor Test. 
Test FSDR V./v2 N/vr2 TT7 /e2 PT7 TT N T2 
Date Run Pt. Pt. jfps) rpm (0 R) PT7/Po (psia) ( k) (rpm) (R) Remarks 
6-4-77 2 4 204 902 5922 1047 1.263 18.62 1055 5944 522.4 
3 5 906 5933 1057 1.263 18.62 1065 5955 522.4 
6 906 5934 1057 1.263 18.62 1065 5956 522.4 






















3 419 1044 6165 1148 1.330 19.70 1160 6195 523.7 a 
4 420 1272 6417 1109 1.572 23.23 1120 6448 523.7 
5 421 1504 6662 1213 1.800 26.61 1225 6695 523.7 
6-7-7 5 1 517 549 5029 1048 1.088 16.00 1057 5050 523 6 
4 520 1264 6404 1116 1.558 22.90 1133 6452 526.4 
5 521 1517 6672 1223 1.810 26.61 1234 6702 523.3 B 
10 '526 1636 6772 1278 1.948 28.63 1291 6805 523.7 













































.Table 10-3. 32-Chute Suppressor Aero Performance Summary
 
NASA Ames X-14 VTOL Stand - Outdoor Test.
 
Test 














(0 R) Remarks 





















































> 10 Knots 



































































































ONASA Table 10-4. 32-Chute Suppressor Aero Performance SummaryAmes 40 x 80 ft Wind Tunnel Test. 
Test 














(0 R) (rpm) C R) 
7-1-77 2 2 6 1799 1799 6994 1392 2.109 30.92 1559 7402 581.0 
7-8-77 13 3 2 1788 1811 6988 1377 2.152 31.65 1465 7208 551.8 
4 4 1766 6909 1350 2.099 30.83 1469 7208 564.6 
7-8-77 11 1 3 1660 1714 6865 1348 2.006 29.45 1402 7000 539.4 
2 4 1605 6728 1266 1.906 27.97 1371 7000 561.5 
7-8-77 13 5 3 1431 1431 6570 1174 1.728 25.39 1295 6902 572.5 
6 3 1431 6582 1175 1.726 25.36 1292 6902 570.4 
7-5-77 3 2 1 1419 1449 6626 1188 1.741 25.64 1252 6800 546.3 
4 3 1389 6568 1164 1.690 24.88 1248 6800 556.1 
7-8-77 13 9 2 1224 1224 6381 1093 1.527 22.46 1205 6701 572.0 
7-8-77 13 1l 1 1026 1024 6144 1038 1.359 19.99 1144 6450 571.6 
12 1 1028 6157 1045 1.360 20.00 1147 6450 569.2 
7-8-77 13 13 0 494 484 4805 1059 1.067 15.70 1170 5050 573.0 
14 0 505 4900 1068 1.073 15.70 1134 5050 550.8 
7-8-77 13 15 32 1920 1953 7134 1454 2.347 34.06 1564 7398 557.8 
16 31 1887 7056 1398 2.283 33.15 1537 7398 570.3 
7-1-77 2 7 27 1875 1891 7027 1417 2.261 32.82 1571 7400 575.3 
9 27 1859 6989 1388 2.234 32.43 1557 7400 581.5 
7-8-77 11 10 30 1711 1722 6883 1308 2.068 30.02 1443 7205 568.4 
11 30 1700 6824 1304 2.031 29.48 1453 7205 578.2 
7-8-77 11 8 31 1633 1647 6801 1290 1.951 28.31 1408 7107 565.9 
9 '30 1619 6749 1267 1.930 28.01 1404 7107 574.8 
7-6-77 7 9 27 1562 1579 6744 1251 1.875 27.24 1348 7000 558.8 
10 27 1546 6687 1231 1.848 26.85 1349 7000 568.3 
7-6-77 7 11 26 1431 1439 6588 1180 1.734 25.19 1294 6900 569.0 
12 27 1423 6568 1172 1.719 24.97 1293 6900 572.4 
7-6-77 7 13 27 1326 1312 6467 1119 1.612 23.42 1238 6800 573.6 
14 27 1340 6465 1121 1.613 23.43 1240 6800 573.8 
7-6-77 7 15 27 1219 1219 6369 1087 1.524 22.15 1203 6700 574.0 
16 27 1219 6371 1088 1.524 22.14 1203 6700 573.6 
7-7-77 8 2 27 1044 1065 6184 1046 1.391 20.25 1140 6455 565.2 
7-1-77 2 5 27 1022 6139 1031 1.360 19.74 1138 6450 572.6 
7-1-77 2 6 27 1018 1018 6143 1021 1.362 19.77 1126 6450 571.8 
Table 10-4. 32-Chute Suppressor Aero Performance Summary NASA
 
Ames 40 x 80 ft Wind Tunnel Test. (Concluded)
 
Test 



















7-1-77 2 10 64 1808 1808 6475 1385 2.135 30.44 1559 7400 583M9 
7-8-77 11 14 69 1748 1766 6880 1333 2.121 30.25 1462 7206 569.0 
16 69 1730 6828 1308 2.083 29.72 1457 7206 577.7 
7-8-77 13 1 71 1755 1778 6916 1330 2.152, 30.69 1403 7105 547.4 
2 70 1732 6852 1306 2.090 29.82 1404 7105 557.6 
7-6-77 7 3 67 1526 1543 6675 1218 1.856 26.47 1339 7000 570.5 
4 66 1509 6638 1205 1.815 25.90 1340 7000 576.9 
7-8-77 11 12 68 1414 1427 6572 1164 1.730 24.69 1281 6894 570.7 
13 67 1401 6538 1152 1.704 24.33 1281 6894 576.7 
7-6-77 7 5 67 1284 1289 6441 1107 1.593 22.72 1234 6800 578.1 
6 67 1279 6428 1105 1.582 22.56 1236 6800 580.6 
7-6-77 7 7 67 1176 1177 6332 1070 1.489 21.23 1197 6700 580.6 
8 67 1175 6326 1068 1.487 21.20 1198 6700 581.8 
7-8-77 11 16 110 1880 1908 7009 1406 2.319 32.50 1554 7369 573.4 
17 108 1851 6932 1366 2.251 31.56 1544 7369 586.1 
7-1-77 2 11 108 1820 1820 6955 1385 2.161 30.20 1526 7300 571.4 
7-8-77 11 3* 108 1896 1922 7072 1423 2.324 32.59 1562 7410 569.6 
4* 105 1871 6984 1385 2.269 31.86 1585 7410 583.9 




















7-8-77 12, 6 ill 1661 1680 6762 1270 2.036 28.51 1401 7101 571.9 
7 108 1642 6708 1246 2.004 28.09 1396 7101 581.3 
7-6-77 7 1 109 1596 1632 6772 1270 1.950 27.28 1356 7000 554.2 
2 106 1560 6679 1223 1.876 26.28 1344 7000 569.8 
7-8-77 12 8 109 1461 1476 6591 1171 1.798 25.19 1286 6906 569.6 
9 108 1446 6547 1149 1.773 24.86 1279 6906 577.2 
7-8-77 12 4 108 1347 1359 6465 1105 1.679 23.53 1223 6802 574.2 




Table 10-5.. Conic Nozzle Aero Performance Summary
NASA Ames 40 x 80 ft Wind Tunnel Test.
 
Test q vi,'82 V/v/82 N// 2 TT7/82 .PTT7 TT7 N T2, 
Date Run PT (lb/ft2) (fps) (ps) .(rpm) (0 R) PT7/Ps2 (psia) ( R) (rpm) (0R) 
7-11-77 14 5 5.5 1920 1961 7092 1467 2.345 34.50 1573 7344 556.2 
6 5.5 1880 6973 1416 2.242 32.79 1571 7344 575.4 
7-12-77 19 1 4.5 1905 1947 7098 1465 2.320 33.98 1513 7313 536.0 
2 5.4 1863 6994 1418 2.213 32.37 15.0 7232 555.0 
7-12-77 19 7 3.8 1678 1693 6832 1306 2.022 29.61 1414 7109 562.0 
8 4.4 1663 6770 1286 1.986 29.97 1420 7114 573.0 
7-11-77 15 1 3.4 1702 1737 6882 1343 2.057 30.10 1391 7006 539.0 
2 4.4 1668, 6777 1303 1.977 28.89 1396 7016 556.4 
7-12-77 19 17 2.9 1492 1501 6612 1210 1.800 26.37 1316 689,9 565.0 
18 3.7 1484 6583 1201 1.781 26.08 1326 6917 573.0 
7-12-77 16 2 2 1500 1500 6651 1220 1.788 26.22 1238 6700 526.3 
7-12-77 16 3 3 1466 1466 6595 1197 1.759 25.78 1271 6797 550.9 
7-11-77 14 3 1.5 1160 1166 6280 1088 1.467 21.50 1153 6463 549.5 
4 1.5 1154 6250 1082 1.458 21.35 1157 6463 554.-6 
7-11-77 14 1 0 536 538 4890 1042 1.085 15.90 1113 5054 554.1 
2 0 533 4898 1057 1.082 15.87 1125 5054 552.3 
7-12-77 16 17 31 1892 1911 7002 1432 2.283 33.06 1585 7366 574.0 
18 31 1873 6953 1403 2.243 32.49 1575 7366 582.1 
7-12-77 19 3 31 1814 1822 6957 1369 2A189 31.68 1469 7207 557.0 
4 30 1807 6910 1356 2.175 31.47 1476 7210 565.0 
7-12-77 19 5 30 1700 1708 6818 1301 2.050 29.67 1414, 7107 564.0 
30 1691 6784 1293 2.029 29.36 1420 7110 570.0 
7-12-77 '18 11 29 1570 1581 6665 1237 1.898 27.45 1366 7006 573.0 
12 29 1559 6634 1229 1.871 27.06 1371 7006 579.0 
7-12-77 16 13 28 1470 1477 6567 1187 1.784 25.86 1312 6903 573.2 
14 28 1462 6547 1181 1.766 25.62 1313 6903 576.7 
7-12-77 16 11 27 1363 1366 6456 1141 1.666 24.16 1265 6800 575.3 
i2 27 1360 6448 1138 1.661 24.28 1265 6800 576.8 
7-12-77 16 9 28 1288 1290 6377 1111 1.591 23.23 1327 6701 572.7 
10 28 1286 .6364 1110 1.587. 23.01 1231 6701 575.0 
7-12-77 16 16 27 1094 1094 6134 1055 1.414 20.51 1167 6452 573.8 
Table 10-5. Conic Nozzle Aero Performance Summary NASA Ames
 
40 x 80 ft Wind Tunnel Test. (Concluded) 
Test 



















7-12-77 17 5 70 1910 1939 7030 1437 2.345 33.37 1584 7381 572.7 
6 70 1881 6947 1398 2.278 32.44 1574 7371 583.9' 
7-12-77 17 3 70 1760 1777 6854 1329 2.150 30.60 1471 7210 574.6 
4 69 1742 6802 1314 2.097 29.85 1476 7210 582.7 
7-12-77 18 9 69 1708 1708 6793 1299 2.054 29.20 1421 7106 568.0 
7-12-77 16 21 68 1568 1577 6648 1227 1.903 27.12 1362 7004 576.0 
22 68 1559 6614 1216 1.883 26.84 1364 7004 582.0 
7-12-77 19 9 67 1546 1557 6645 1215 1.882 26.79 1311 6903 560.0 
10 67 1536 6598 1206 1.857 26.44 1320 6903 568.0 
7-12-77 19 11 66 1434 1441 6512 1159 1.757 25.02 1266 6807 567.0 
12 66 1426 6490 1154 1.739 24.78 1270 6807 571.0 
7-12-77 19 13 65 1313 1314 6385 1109 1.623 23.13 1220 6697 571.0 
14 65 1312 6379 1110 1.620 23.09 1223 6697 572.0 
7-12-77 19 15 67 1102 1101 6142 1043 1.427 20.31 1150 6448 572.0 
16 68 1103 6148 1045 1.428 20.32 1150 6449 571.0 
7-12-77 16 5 109 1964 1995 7083 1458 2.441 34.17 1583 7380 563.1 
6 106 1933 6998 1417 2.358 33.03 1576 7380 576.8 
7-12-77 18 7 109 1812 1839 6876 1357 2.239 31.29 1488 7199 568.8 
8 107 1786 6823 1329 2.169 30.34 1485 7212 580.0 
7-12-77 18 13 108 1723 1723 6793 1290 2.095 29.26 1417 7106 570.3 
7-12-77 18 15* 108 1626 1626 6680 1239 1.975 27.60 1361 7000 570.0 
7-12-77 17 1 113 1537 1561 6628 1213 1.891 26.40 1315 6900 568.6 
2 i1 1513 6528 1174 1.854 25.92 1312 6900 579.9 
7-12-77 16 19 110 1424 1440 6505 1152 1.762 24.63 1258 6799 567.0 
20 110 1409 6454 1137 1.729 24.18 1262 6799 576.0 
7-12-77 16 7 106 1273 1279 6399 1108 1.580 22.03 1215 6700 569.0 
8 106 1267 6375 1104 1.568 21.86 1220 6700 573.0 
Note * - No traverse data 
10.2 FAR FIELD DATA ON 70 FT. SIDELINE
 
The acoustic data taken on the 70 ft. sideline with the array of 13 high
 
and low microphones was reduced to 1/3 OBSPL spectra (50 to 20,000 Hz) using
 
the General Electric Full Scale Data Reduction computer program (FSDR). The
 
data was corrected for pink noise frequency response, air attenuation, wind
 
screen and microphone head losses and.tostandardday conditions of 590 F and
 
70% relative humidity. No corrections for ground reflections were incorpo­
rated. This set of tabular data is found in Appendix A and represents all of
 
the as measured far field spectra for the outdoor tests of the conic nozzle­
and 32-chute suppressor.
 
These data were reviewed and a smaller sample of conditions were selected
 
which covered a range of jet velocities consistent with-both nozzles in the
 




Composite free field, standard day corrected spectra (50 - 10,000 Hz)
 
were obtained for both nozzles from the points selected. Plots of the com­
posite spectra for angles of 400 through 1500 are found in Appendix B. The
 
low microphone spectra were adjusted for the effect of in-phase sound pres­
sure doubling by reducing the SPLs by 6 dB at all angles. Similarly, the
 
high microphone spectra were adjusted to account for out-of-phase pressure
 
doubling by lowering the SPLs by 3 dB. Merging of the high and low micro­
phone spectra for both the conic nozzle amd 32-chute at the extreme forward
 
angles (40' and 600) was done at 630 Hz (low microphone) to 800 Hz (high micro­
phone) while the spectra at the remaining angles (800 - 150') were merged at
 
800 to 1000 Hz. The merger points were selected to give the best match with
 
the 1974 free field corrected data taken at Edwards Flight Test Center,
 
(EFTC). The different merging points for the forward angles is consistent
 
with the extended source location distribution along the jet axis. The
 
extended source changes the path length to the low microphones in the forward
 
angles which tends to move the ground nulls to lower frequencies. This can
 
be accounted for by merging at the lower frequencies.
 
32 
Table 10-6. Composite 1/3 OBSPL Spectra Conditions for
 
Conical and 32-Chute Nozzles.
 
Test 





6-7-77 5- 4 520 1264 











































As part of the analysis effort the spectra at 1600 will be obtained by 
using the 1974 spectra along with the high microphone results from the Ames 
test. No low microphone data at 1600 was obtained. 
10.3 	INTERNAL NOISE MEASUREMENTS 
Internal noise measurements for core noise contamination assessments 
were taken with wall mounted Kulites and will be compared to sideline traverse 
spectra in the analysis phase of the program. Internal noise Kulite 1/3 
OBSPL raw spectra for selected points on the conic nozzle and 32 chute are 
shown in Appendix C for the outdoor and wind tunnel tests. The points 
selected include the lower jet velocity conditions for which the core noise 
would be more likely to appear. These data are representative of the Kuiite 
data obtained at other conditions. Sideline microphone spectra at 600, 90; 
and 1200 are included in the appendix. The data is at a jet velocity of 906
 
ft/sec.­
10.4 	SIDELINE TRAVERSE MICROPHONE MEASUREMENTS 
The primary measurement of the acoustic data for these tests was accom­
plished with the traversing microphone systems. This was the only measure­
ment system used in the wind tunnel. Data from these systems has a much 
finer resolution than could reasonably be obtained from a fixed microphone
 
array. Raw 1/3 OBSPL spectra from the traverse systems are shown for the
 
outdoor and wind tunnel tests in Appendix D. 
10.5 	ENGINE RUN LOGS
 
The engine run logs for both outdoor and wind tunnel tests are included
 
in this report to summarize engine operating parameters and test conditions.
 





1. 	Blozy, J.T., Doyle, V.L., et al.; Supersonic Transport Noise Reduction
 
Technology Program, Phase II - Final Report, FAA-SS-73-29-1, General
 
Electric Co., September, 1975.
 
2. 	Jaeck, C.L., "Analysis of Data from a Reverberation Test Conducted in
 
the NASA-Ames 40-by-80 Foot Wind Tunnel Including Acoustic Lining on
 
the Internal Tunnel Floor", Boeing Document D6-42566, October 1975.
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APPENDIX A - AS-MEASURED 1/3 OBSPL SPECTRA
 
FOR 70 FT SIDELINE HIGH AND LOW MICROPHONES
 
-This appendix-contains the 70 ft sideline as-measured spectra from the
 
outdoor tests of the conic nozzle and 32-chute suppressor. The high and low
 
microphone data from each test point is presented. The test points and con­
ditions are as listed in Tables 10-2 and 10-3. Tables A-la through A-17b
 
(pages A-3 through A-36) contain the conic nozzle spectra, while Tables A-18a
 
through A-31b (pages A-37 through A-64) list the spectra for the 32-chute
 
nozzle. The high mic data is shown for all thirteen angles (400 through
 
160*) while the low mic data includes the same angles except that no low mit
 









FULL SCALE DATA REDUCTION PROGRAM 
.......... .TABLE A -,la MODEL'SOUND PRESSURE:LEVELS (59. DEG.-f 70 PERCENT REL. HUM. DAYT) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90. 100. 110. 120. 130.- 135. 140. 145. 150. 160.
 
. FREQ. "<0.70)(1.05)(1.40.)fl.57)(1.?75(1.92)(2.09)(2.273(2.36)(2.44)(2.53)(2.62) (2.79)
 
50 77.3 78.2 78.0 79.8 80.0 83.0 86.0 89.3 90.3 91.8 93.0 93.5 93.3
 
NO EGA 63 76.1 77.0 75.3 77.8 78.6 80.6 83.8 8?.8 90.1 92.3 93.3 94.1 93.1
 
SIDELINE 70.-',. 80 '75.6-75.8 78.1 80.6 82.3 82.3- 82.8 85.8 87.6 91.1 93.8 95.1 93.6
 
C 21.34 M) 100 74.0 79.5 83.5 86.8 83.0 88.8 89.2 87.5 85.8 87.0 89.2 92.8 93.5
 
VEHICLE J79 125 76.5 85.2 88.0 91.0 92.8 93.5 94.7 96.0 93.8 91.8 87.7 85.5 91.3
 
*CONFIG CONIC NOZZLE '160 "83.5 89.0 90.5 93.3 93.8 96.5 98.5 99.8 98.8 97.8 94.7 89.0 86.3 
LOC NASA -AMES 200 84.5 85.9 85.5 87.2 88.2 91.2 94.9 98.0 99.0 100.0 97.9 94.7 80.0 
DATE C6-04-77 250 83.5 83.0 87.8 90.5 92.3 92.5 92.2 91.8 93.5 95.8 96.2 95.3 82.5 
'RUN 2 - HIGH MIC 315 79.5 87.7 88.2 .90.2 90.5 94.2 96.2 96.2 92.7 89.7 89.2 91.2 85.7 
FSDR PT. 204 400 82.6 85.3 87.6 90.4 91.9 92.4 92.6 94.9 94.9 94.6 89.4 83.4 84.1 
BAR, 29.7 HG 500 80.8 '86.2 87.0 89.8 90.3- 91.3 93.7 94.5 -91.3 90.8 90.3 88.0 79.0 
(****** NIMa) - 630 82.7 -86.4 88.4 90.7 91.1 92.9 93.9 93.2' 92.2 92.4 87.9 85.8 75.9
 
TAtS 63. DEG F 800 
 80.6 84.6 86.4 88.9 88.8 90.4 92.1 92.1 90.4 88.9 85.4 84.3 76.9
(290. DEG K3 1000 80.4 83.6 84.9 87.6 87.7 89.1 90.5 90.4 89.1 88.1 85.6 80.7 72.9
 
TWET 59. DEG F ' -'1250 79.2 82.7- 84.6 87.5 '87.9 89.7 89.3 89.5 86.7 85.9 83.1 80.5 73.5
 
(28c. DEG K) 1600 78.9 82.4 83.6 85.8 87.3 88.8 89.2 88.5 85.0 84.2 81.2. 78.2 71.1
 
HACT11.63 GI/M3 2000 78.6 82.1 82.9 86.0 86.8 88.0 88.7 87.1 85.1 83.7 80.4 76.8 70.8
 
.' (.01163 KG/M3) 2500 76.5 '81.3 82.6 84.9 86.3 86.8 ' 87.7 86;3 83.6 ' 81.9 79.5 75.6 68.0 
NFA 5938. RPM 3150 76.2 80.7 82.3 84.8 85.2 85.9 85.9 85.9 83-.4 81.3 78.4 74.2 66.4 "0 
( 622. RAD/SEC).4000 76.5 '80.5 81.2 83.0 84.7 85.5 84.0 84.8 81.1 79.7 76.7 73.4 65.4
 
NFK 5915. RPM - ,5000 74,l 78.7 80.3 -'81.3 83.8 84.4 82.'? 83.0 79.6 77.9 -75.3 ?2.3 63.5
 
( 619., RAD/SEC) 6300 74.1 ,76.6 77.8 ,79.0 81.8 81.9 80.4 80.2 77.4 75.4 73.0 69.3 61.2
 
NFD 7685. RPhM 8000 71.1 .75.0 75,.g5 ,79.4, 80.7 81.5' 79.? 78.9 76.0 72.8 69.1 66.4 59.3
 
* ( 805. RAD/SEC)IC000 68..7 ' 72.4 73.7' ,76.8 " 78.7''79.0- 77.7 76.3- -726 ' 70.0 67.7 62.9 55.8
 
1 12500 66.4 .70.6 71.5 74.7 75.9 76.4 75.-? 73.5 70.2 67.8 63.0 59.6 54.0
 
VJ 902FPS. 16000 61.2 66.0 67.5 70.2 72.0 72.3 69.2' 68.2 65.1 61.6 59.1 56.0 53.3
 
O 20000 57.8 62.0'' 63z5-- 66.6 68.1' 68.6" 6545 63.9 -60.5 59.3 57.7 56.3 54.3
 
OVERALL 	CALCULATED 93.4 97.3 98.9 101.4 102.4.103.9 105.3 106.2 105.4 105.5 104.2 103.1 100.6
 
PNOB 103.2 107.3 108.7 141.2. 112.1'113.2 113.9 113.8 112.4 112.2 110.1 108.0 102.1
 
C5t 
FULL SCALE DATA REDUCTION 	 PROGRAM 
. TABLW"'A-lb MODEL SOUND 	 PRESSURE LEVELS '(59. DEG. F,'70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90. 100. 110. IZ0. 130. 135. 140. 145. 150.
 
........ FREQ. cZ.36)(2.44)(2.53)C2.62)
 (0.?0)Cl.05)C1.40) (1.5?)C1.75)(192)L2.09 (82.Z) 

50 80.8 84.2 86.5 86.8 88.0 89.3 91.2 93.3 95.0 96.0 96.0 96.0
 
NO EGA 63 81.3 84.5 87.1 88.1 89.-3 90.8 93.0 96.1 96.6 98.6 99.0 98.6 
SIDELINE -70.-fT. --80- 83.1- 86.5 89.6 90.3 92.1 93.8 95.5 '98.8 99.6 100.6 101.3 101.8
 
( 21.34 M) 100 86.5 87.0 89.8 90.8 92.5 94.5 97.0 99.3 100.5 101.0 101.2 101.5
 
VEHICLE J79 125 85.0 89.0 91.3 92.5 94.0 95.5 97.2 99.8 100.3 101.8 102.0 101.5 
CONIG CONIC NOZZIS 160 86.5 89.2 93.0 94.0 96.5 97.0 99.0 100.8 101.8 101.3 101.2 100.5 
LOC NASA -AMES 200 86.2 89.2 92.2 93.5 95.7 96.0 98.2 99.5 100.2 99.5 98.9 98.7 
DATF 06-04-77 250 85.8 89.2 92.0 93.5 95.0 96.5 98.0 99.3 99.3 98.3 96.7 94.5. 
RUN 2 - LOW MIC 315 85.7 88.9 92.2 93.5 95.5 96.5 97.9 98.5 99.0 97.7 96.4 93.7' 
FSOR P'. 204 400 85.9 88.8 91.9 93.4 94.6 96.1 97.3 97.6 97.6 96.1 94.1 93.1 
BAR 29.7 HG 500 86.3 88.? 91.6 93.1 94.2 95.0 96.3 96.3 96.8 94.8 92.9 89.8 (****** N/M2J 630 85.9 89.? 92.3 93.3 94.6 95.2 96.7 96.2 96.4 94.2 92.7 89.7 
TAMe 63. DEG F &00 84.5 86.9 90.2 91.5 92.2 92.9 94.4 94.3 94.1 91.1 88.9 87.0 
(290. DEG K) 1000 83.2 86.1 89.0 90.0 90.8 91.8 93.6 92.7 92.1 89.1 87.3 85.4.
 
TWET 59. DEG F -- 1250 81.5-85.2 -86.5 87.7 88.5 89.9 91.1 90.7 90.9 87.9 85.6 83.
 
(288. DEG K) 16C0 79.2 82.8 84.1 84.9 85.6 86.4 87.7 87.5 88.3 85.6 83.6 81. " . 
M3 76.9 79.0 80.3 
(.01163 KG/M3) 2500 73.2" 7401 "73.4 75.4 74.4 74.5 78.3 81.3 81.6 79.1 78.5; 76. 
NFA 5938. RPM 3150 69.7 72.0 77.3 78.3 80.5 81.3 78.3 74.2 75.0 75.4 75.1 72. C 
HACT1 1.63 GMIf/ 2000 78.1 80.2 81.9. 83.9 84.4 84.0 83.1 81.5 79. 
( 622. RAD/SEC) 4000 69.6 76.? 80.5 83.4 84.3 85.0 83.1 76.7 73.7 69.7 70.5 69. 
NFK' 5915. RPM 5000- 71.7?-79.0 81.3 83.8 -85.2 85.9. 84.1 81.0 78.6 72.1 67.7: 65. r 
( 619. RAD/SEC> 6300 74.5 77.5 77.4 79.9 80.7 81.1 83.1 80.6 79.3 74.5 71.3 65. ic
 
NFD 7685. RPM 8000 71.0 71.,6 72.6 75.4 75.5 76.4 76.3 76.3 78.0 74.6 71.8 67.4'"
 
805. RAD/SEC)10000' 67.0 69.8 " 75.4 78.0 79.6 79.4' 76.8 69.6 70.6 68.8 68.4 65. L. 
- 12500 64.0 71.7 70.5 73.7 75.3 '74.5 77.6 71.3 69.3 63.0 63.8 62.& 
VaJ = 902 FPS. 16000 59.5 63.8 68.7 72.6 73.5 71.6 69.8 65.5 65.8 61.7 62.7 61.
 
20000 ' 56.8 -'61.1 '63.1 68.0 ' 68.6 66.5' 65.9 64.6 640I 61.3 64.0 63. r
 
OVERALL CALCULATED 96.9 99.9 102.7 104.0 105.5 106;6 108.3 109.5 110.2 109.9 109.7 109. 'J
 
PtJDB 104.0 107.3 109.9 111.5 112.6 113,6 114.7 114.8 115.0 113.6 112.7 111.
 
FULL SCALE DATA REDUCTION PROGRAM 
'ABLEA-2a MODEL- SOUD PRESSURE LEVELS (59. OEG. F- 70 PERCENT REL. 
ANGLES FROM INLET IN DEGREES (ANO RADIANS) 
HUM. DAY) 
40. 60. 80. 90. 100.' 110. 120. 130. '135. 140. 143. 150. 160.-
FREQ. 
50 
<0.70)f 1.05) (1.40)d .57(1.75)(1.92)(2.09)(2.2?)(2.36)<2.44)(2.53)(2.62) (2.79) 
?3.8 73.7 73.8 76.8 75.8 77.8 80.2 81.5 82 5 83.3 83.0 83.3 82.3 
IO EGA 63 72.1 72.0 69.A 71.3 71.6 73.8 77.3 80.1 81.6 82.6 83.0 83.3 81.1 
SIDELINE 70. F%, 80 73.3 74.0 74.1 77.1. ?%.8 *76.6 75.8 76.1 77;8 80.6 81.5 82.6 80.8 
( 21.34 M) 100 69.8 74.0 78.3 81.5 82;,5 81.5 81.0 76.5 74.0 74.8 76.7 79.0 79.8 
VEHICLE J79 125 72.3 79.0 82.0 85.0 85.5 86.0. 36.2 85.0 82.3 79.3 73.2 72.3 75.5 
CONFIG CONIC NOZZLE 160 78.0 83.5 83.5 86.8. 86.3 88.3 .90.2 89.3 885 85.8 81.5 75.'0 69.0 
LOC NASA -AMES 200 77.7 .79.2 77.2 78.5 79.0 82.2 85.7 87.5 87.7 87.2 84.7. 81.0 65.5 
DATE 06-06-7? 250 75.8 76.0 80.0 a2.5 83.8 83.0 82.0 80.3 82.8 83.8 82.7 81.8 71.3 
RUN 4-HGl HI M 315 76.0 79.7 .79.7 81.7 82.2 85.2 86.9 84.Z 80.5 76.2 76.4 77.7 73.7 
FSDR PT. .417 4CC 76.1 78.1 78.9 81.6 8.6 81.6 83.1 84.1 83.9 81.6 74.3 70.4 71.4 
BAR 29.7 HG 500 74.0 76.5 76.;5 .79.0 78.8 79.8 82.2 80.8 77.5 76.5 75.5 73.5 63.5 
(****** N/M2) 630 72;9 75.6 77.2 79.2 78.8 30.7 81.4 78.9 77.4 76.9 73.2 69,6 63.? 
















































































NFA 5055. RPM 3150 64.4 67.7 69.0 .71.3 71.5 719 72.7 70.1. 69.9 65.5 62.3 59.9 53.1 0d 
( 529. RAD/SEC) 4000 
?FK 5040. RPM 5000 










70.0 70.7 71.7 
68.7. 70.7- 72;1 























NFD 7685. RPM 8000 60.0 63.4 64.6 68.5. 70.1 72.7 72.6 67.3 65.1 60.7 56.9 55.4 49.0 
( 805. RAD/SEC)10000' -59.7 62.2 63.1 -66.7- 68.8 ,69.6 71.2 65.6 62.9 58.1 54.5 51.8 46.4 
vi 534 Fps. 12500 54.9 58.1 59.3 64.8 65.0 66.5 o67.9 61.7 58.9 54.5 50.4 47.2. 42.9 
J 16000 52.4 54.8 55.7 59.3 60.4 61.9 62.0' 57.2 55.1 51.0 46.2 43.5 41.'5 
20000 52.2 "52.6 53.5 55.3 55.9 53.6 58.1 54.3 52.7 51.5 44.5 43.8 41.9 
OVERALL CALCULATED 86.3 89.3 90.2 93.0 93.2 94.4 95.7 94.9 94.3 ,93.3 91.5 90.5 87.9 r12 
PND 93.6 96.4 97.4 100.0.100.6 101.6 102.8 101.0 100.1 98.7 96.2 94.3 88.5 . 
FULL SCALE DATA REDUCTION PROGRAM 
T.- A-2b MODEL SOUND LEVELS F, 70 REL. HUM. DAY)ABLE PRESSURE (S9.,DEG;v' PERCENT, 
ANGLES FROM INLET IN DEGREES (AND RADIANS). 
C 40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
...-... ... FREQ.--(0.70X(1.O5)(l.40) (1.57f1.75)(1.92(2.09)2.27)12.36)(2.44)(2.53)(2.62) 
50 76.8 ,79.5 81.0 81.5 82.3 84.3 85.2 86.0 86.3 37.0 85.7 86.0
 
NO EGA 63 77.1 79.8 81.8 82.3 83.3 84.8 86.0 87.6 S7.6 88.1 87.8 87.6
 
SIDELINE 70. FT. - 80 81.3 - 82.5 84;.1 84.3 85.1 87.3 88.0 89.6 89.1 89.3 88.a 88.8
 
( 21.34 M) 1130 £0.5 82.5 84.5 85.5 87.3 88.3 90.0 90.5 90.5 90.0 89.2 88.0
 
VEHICLE J79 1 5 79.8 82.? 84.5 85.5 86.3 87.8 89.2 90.3 89.8 90.0 88.7 88.0
 
88.3 89.0 90.5 90.0 90.3 89.8 88.7 88.0CONFIG CONIC NOZZLE 160 30.8 83.2 85.5 87.3 

LOC NASA -AMES 200 79.5 81.7 84.2 85.0 87.0 87.5 88.7. 88.7 88.2 87.2 85.? 85.0
 
DATE 06-O-77 250 78.5 81.5 83.8 84.8 86.3 87.8 88.7 88.5 87.5 85.8 83.7 81.5
 
RUN 1- lW >1C 315- 79.7 81.7 83.5 84.7 85.2 87.7 88.7 88.2 87.0 86.0 82.9 80.5'
 
?SDR PT. 417 400 79.6 80.3 82.1 82.6 84.4 85.6 86.8 85.6 84.4 82.6 80.3 80.1
 
BAR 29.7 HG 500 79.3 79.2 80.6 81.4 82.2 83.3 84.7 83.3 82.5 80.5 77.6 75.5
 
(**** * N/Ml2) 630 " 76.4 78.9 81.0 81.5 82.1 82.7 84.4 62.7 81.4 79.2 76.7 73.9
 
TAMB 62. DEG F 800 74.0 75.9 78.5 79.5 79.7 80.9 82.1 80.0 78.4 77.1 74.1 72.0
 
(290. DEG K) 1000 72.7 75.4 77.2 77.5 78.0 79.0 80.9 78.2 77.1 74.9 71.8 70.2' 
T-JET 61. DEG F -" 1250-71.3-73.5 74.5 74.7 75.5 76.9 78.9 76.7 75.4 73.4 71.4 68.5 
(2%9. DEG K) 1600 69.2 71.8 71.4 71.9 71.8 73.4 74.4 72.5 73.1 71.3 68.6 66.6 C 
HACT13.04 GM/Min 2000 67.1 68.4 67.2 68.0 67.0 68.9 71.6 70.2 69.0 67.3 66.5 65.3(' 
(.01304 KG/M3) 2500 62.9' 64.1 61.7 62.4 62.4 62.5 65.3 65.3 65.1 64.3 62.4 59.9 5D-, 
NFA 5055. RPM 3150 58.7 60.0 64.6 64.8 67.2 67.3 64.6 59.9 59.5 59.1 58.8 56.6 
( 529. RAD/SEC) 4000 58.5 63.7 68.3 69.1 70.8 70.7 71.1 64.2 62.1 58.4 55.3 54.6
 
SNFK 5040. RPM 5000 -61.4" 66.2- 68.5 70.3 72.4 73.6 73.5 68.5 66.1 61.3 57.2 52.7
 
( 528. RAD/SEC) 6300 60.7 65.2 65.8 67.1 68.1 70.5 72.8 67.8 66.2 62.2 59.0 53.7
 
NFD 7685. RPM 8000 60.1 62.0 61.0 63.0 64.4 67.1 69.7 65.9 64.9 62.? 59.4 55.8.
 
( 805. RADISSC)10000-58.1 60.1- 64.5 66.9 69.2 70.5- 68.1 59.9 57.6 56.8" 55.4 53.8
 
534 12500 54.4 58.7 58.3 61.3 62.1 63.5 67.8 61.7 58.0 53.4 50.7 49.9
 
16000 53.0 52.6 56.4 58.5 59.9 60.2 59.6 55,3 52.6 50.7 50.8 49.8
 
20000 -52.7 53.0 52.1 56.0 55.6 55.4 55.3 55;.5 52.1 50.0" 51.*4: 50.7
 
OVERALL CALCULATED 90.4 92.5 91.4 95.3 96.6 97.8 99.1 99.1 98.7 98.3 97.1 96.4
 
PNDB 96.1 98.0 99.8 100.7 102.0 103.3 104.5-103.2 102.3 101.1 99.4 98.1
 
FULL SALC T REDUCTION PROGRAM 
. TABLE A-ja 'MODEL SOUND 	 PRESSURE LEVELS (59. DEG. Fot 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 




50 76.3 79.0 81.3 81 .5 31.8 83.5 84.5 85.3 85.8 86.5 85.2 85.3 
NO EGA 63 77.3 79.5 81,8 82.1 83.3 85.1 86.8 87.8 87.6 88.6 87.8 87.6
 
SIDELINE 70. Ft. 30 81.6 82.3 86.6 84.8 84.8 86.8 88.3 83.8 88.6 89.3 88.5 88.1 
( 	 21.34 1) 100 30.3 82.5 84.3 85.3 86.8 87.8 89.7 90.3 90.3 89.8 89.2 87.5 
VEHICLE j79 125 79.8 83.0 84.8 85.5 86.0 87.5 89.0 90.0 89.5 89.8 88.7 88.0
 
CO'FIG CONIC NOZZLE 160 81.3 84.0 86.3 37.0 88.8 89.3 90.2 90.3 90.5 89.8 89.0 88.0
 
LOC NASA -AMES 200 79.2 81.9 84.7 85.2 87.0 87;5 83.? 89.0 88.2 87.5 85.4 85.0
 
DArE 06-06-77 250 78.8 81.5 83.5 85.3 86.3 87.5 89.0 88.8 87.5 86.0 83.5 81.3
 
RUN . HIGH MIC 315 50.3 81.7 83.7 34.5 86.2 87.0 88.4 88.5 86.5 85.5 82.9 80.2
 
FSDR PT. 9417 400 79.4 80.6 82.6 83.4 84.4 85.6 87.1 85.9 84.1 82.4 80.6 80.6
 
BAR 29.7 HG 500 79.0 79.2 80.9 81.4 82.4 82.8 84.7 82.8 32.5 80.3 77.6 75.3
 
(****** N/I2) - 630 76.7 79.1 80.3 81.8 82.1 82.9 84.4 82.7 81.4 79.7 77.2 74.4
 
TAMS 62. DEG F 800 74.0 76.1 79.2 79.7 79.9 80.4 82.4 80.5 78.4 76.9 73.9 71.8
 
(290. DEG K) 1000 71.9 75.4 77.0 77.5 78.0 79.3 80.6 78.9 76.9 74.4 72.0 70.9 
TEr 61. DES F 1250 70.0 73.5 74.5 75.0 75.5 76.9 78.9 76.4 75.4 73.6 71.6 69.3 
(289. DEG K) 1600 68.7 71.3 71.9 71.9 72.6 72.9 74.4 72.7 73.1 71.3 69.1 67.1 
HACT13.04 	 GM/M3 2000 65.9 68.1 67.2 68.0 67.0 68.4 71.4 69.9. 68.3 68.6 66.8 66.5
 
(.01304 KG/M3) 2500 -62.9 64.1 61.9 62.4 62.2 62.2 65.3 66.1 66.1 65.1 63.4 60.9
 
NFA 5050. RPM 3150 58.2 59.7 64.3 64.8 66.5 67.0 63.8 59.4 59.5 60.6 60.3 57.8 
C 529. RADISEC) 4000 57.3 63.2 67.8 68.9 70.8 70.5 70.4 62.9 60.4 56.9 56.0 55.3
 
NFK 5035. RPM 5000- 60.2 66.2 68.5 69.8 72.4 73.6 73.5 67.2 65.1 59.8 55.2 52.2
 
C 527. RAOISEC) 6300 59.9 64.7 66.1 67.1 68.4 70.3 72.8 68.1 65.5 61.0 57.0 51.4
 
NFD 7645. RPM 8000 59.6 61.8 61.0 63.0 63.9 65.8 70.0 66.6 64,9 61.9 58.4 53.8
 
C'80S. RADiSEC)10 - 57.1 59.6 64.3 65.6 ,69.0 69.8 67 4 58.6 57,9 58.1 56.6 53.0
 
Vj 562PPS. Z500 53.9 58.5 58.3 61.3 62.1 63.0 67.6 61.0. 56.8 51.4, 50.9 50.4
 
6000 52.5 52.6 56.1 58.3 59.4 59.Z. 58.1 55.1 53.3 50.7 50.8 49.6 
-. 0000 -52.5 53.0 51.8 55.7 55.1 54.8 54.5 53.7 50.9 49.5 51.1 51.2 
OVERALL CALCULATED 90.5 92.6 94.9 95.4 96.5 97.6 99.1 99.1. 98.6 98.2 97.1 96.2 
- PNDB 95.8 98.0 100.0 100.7 102.0 102.9 104.3 103.3 102.1 101.0 99.5 98.1 
-' 
FULL SCALE DATA REDUCTION PROGRAM 
- ABLE A-3b MODEL SOUND PRESSURE LEVELS (59. DEG.. F,70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FREQ.(0.0)<1.05){1.40)(1.57)C1.75)(1.92)C2.09)(Z.27)(2.36)(Z.44)C2.53)(2. 6 2)C2.79) 
50 73.3 73.5 73.5 76.3 75.3 76.8 79.2 80.8 82.0 82.5 82.7 82.8 82.0 
NO EGA 63 71.8 .71.5 69.3 71.3 71.6 73.8 77.8 80.1 81.6 82.8 82.8 83.3 81.3 
SIDELINE 70. FT. 80 72.3 ,76.3 77.6 78.1 76.6 74.3 75.8 76.3 78.3 80.6 81.5 82.3 81.1
 
C 21.34 M) 100 69.0 74.2' 78.3 81.3, 82.3 81.3 80.7 75.8 74.0 75.0 77.2 79.3 80.0
 
VEHICLE J79 125 71.0 79.7 82.0 85.0 85.3 85.3 86.7 84.S 82.3 78.5 73.0 73.0 76.0
 
CONFIG CONIC NOZ7LE 160 78.3 84.0 83.5 86.8 86.8 88.3 90.5 89.0 88;3 86.0 81.7 74.8 70.8
 
LOC NASA -AMES ZOO 77.5 78.9 77.5 78.5 78.5 82.2 85.9 87.7 88.0 87.2 84.2 80.7 65.5
 
DATE C6-06-77 250 75.8 75.7 79.8 82.8 83.8 83.0 81.5 81.3 *83.3 84.3 83.0 81.5 70.3
 
RUN 4 - LOw mic 315 75.2 79.2 79.7 81.5 81.5 85.0 86.9 84.5 80.0 76.0 76.4 77.7 73.2
 
RSDR P'. 9417. 400 76.1 78.1 78.9 81.9 82.1 82.1 82.8 84.6 83.9 81.6 74.3 70.6 72.1
 
BAR 29.7 H'S 500 74.3 76.5 76.3 79.0 78.8 80.0 .82.0 80.8 77.8 76.8 75.5 73.0 64.5
 
(****** N/M 2) 630 73.4 75.4 76.9 79.9 79.3 80.9 81.6 78.9 77.7 77.4 72.9 70.6 63.7
 
TAME 62. DEG F 800 70.6 73.6 74.6 77.4 77.0 78.4 79.6 77.9 76.4 73.6 70.9 69.5 62.1
 
(290. DEG K) 1000 69.6 71.9 72.4 75.6 75.2 76.6 78.0 75.6 74.6 72.9 70.4 66.7 60.1
 
TWET 61. DEG F 1250 69.2 71.2 72.4 75.5 74.9 76.5 76.0 74.2. 72.7 70.6 68.1 66.8 60.7
 
(289. DEG X) 1600 68.1 70.2 71.1 73.3 75.1 74.8 75.9 73.5 71.0 69.7 66.9 65.2 61.6
 
HACT13.04 GM/M3 2000 67.6 70.4 70.7 73.5 73.5. 74.0 75.0 71.6 71;3 68.4 65.4 63.3 71.1
 
(.01304 KGIM3) 2500 65.2 68.0 68.9 71.9 73.1 73.0 74.0 71.1. 70.1 66.6 63.4 62.3 79.3
 
UFA 5050. RPM 3150 64.7 67.7 69.0 71.3 71.7 71.9 72.7 70.1 69.1 65.3 61.8 59.7 77.4
 
( 529. RAD/SEC) 4000 64.4 66.8 67.2 69.5, 70.4 72.5 72.0 69.8 67%5 63.9 60.5 58.8 74.8
 
NF K 5035. RPM 5000 63.3 66.2 66.3 68.7. 70.5 72.6 72.4 69.2 66.7 62.6 60.5 58.2 70.7
 
( 527. RAD/SEC) 6300 60.8 63.8 65.2 68.4 70.8 72.0 72.1 66.9 64-.6 604 59.4 56.4. 54.8
 
NFD 7685. RPM 8000 61.0 62.7 63.9 69.0 69.9 71.9 72.6 67.0 64:.9 59.? 57.2 55.7 59.8
 
( 805. RADJSEC)10000 '59.7 62.2 62.8 66.7. 68.8 69.6 71.2 65.8 62.9 58.1 55.7 52.8 49.6 
vJ =562FPS. 12500 54.9 57.6 59.6 64.3, 65.0 66.5 67.9 , 61.7 58-4 55.0 51.9 49.7 48.1 
14000 52.4 54.1 55.7 58.8 60.1 60.9 61.5 57.2 54.8 51.3 49.5 48.5 47.8 
20000 52.7 53.1 53.2 54.5 55.4 57.3 57.6 53.8 52.2 51.0 49.8 48.8 47.4 
OVERALL CALCULATED 86.2 89.5 90.3 93.0 93.2 94.3 95.8 94.9 94.3 93.3 91.4 90.4 89.2 
PNDB 93.6 96.5 97.3 100.0 100.5 101.5 102.8 101.1 100.3 98.7 96.0 94.3 99.1 
FULL SCALE DATA REDUCTION PROGRAM
 
TABIF A-4a MODEL SOUND PRESSURE LEVELS <59. DEG. F, 70 PERCENT REL. HUM. DAY)
 
ANGLES FROM INLET' IN O'EGREES (AND RADIANS)
 
40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 160.
 
FREQ. (0.70)(1.05)t1.40)1.57) (1.75)(1.92)(2.09)(2.27)C2.36)C2.44)(2.53)(2.62)C (2.79) 
50 76.8 77.5 78.0 .81.0 81.0 83.5 86.5 88.5 90.5 91.8 92.5 92.8 93.3
 
NO EGA 63 76.1 76.5 75.6 78.1 78.8 80.6 83.8 87.3 89.6 91.3 92.8 93.8 92.3
 
SIDELINE 70. FT. 80 76.6 76.3 78.3 81.3 82.8 82.6 83.3 84.8 87.1 90.3 92.5 94.6 93.1
 
( 21.34 M) 100 74.8 81.2 84.3 87.3 88.5 88.8 89.2 87.0 85.8 86.3 88.7 91.8 93.5
 
VEHICLE J79 125 75.8 84.7 88.0 91.5 92.5 93.8 95.5 95.3 93.8 91.8 87.2 85.3 90.8
 
CONFIG CONIC N4OZZLE 160 82.0 89.0 90.3 93.0 93.5 96.0 99.0 99.3 99.3 97.8 95.0 89.3 84.0
 
LOC NASA -AMES 200 84.2 86..7 85.7 87.7 88.5 90.7 95.2 98.0 99.0 99.5 97.4 95.0 80.7
 
DATE C6-03- 77 250 83.8 83.0 88.0 90.8 92.5 92.5 93.0 91.5 93.8 95.5 96.0 94.8 84.8 
RUN 4 - HIGH MIC 315 79.0 87.2 88.5 90.5 91.0 94.2 96.7 96.5 93.5 90.0 88.9 90.7 87.2
 
VSDR PT. 418. 400 82.4 84.8 87.6 90.9 92.4 92.1 92.6 94.6 95.1 94.9 89.6 84.4 84.9
 
BAR 29.7 HG 500 81.3 86.0 87.0 90.0 90.8 91.5 94.0 94.5 91.8 91.0 90.3 88.0 77.8 
(****** NIM2) 630 82.4 86.1 88.4 91.2 91.3 93.2 94.6 92.9 92.'9 92.2 88.4 85.8 79.2
 
TAMB 62. DEG F 800 80.4 84.9 86.1 89.4 89.3 91;1 92.1 91.9 91.1 88.9 85.6 84.3 76.9
 
(290. DEG K) 1000 80.4 83.4 84.6 Z8.1 87.9 89.6 91.3 90.6 89.4 88.1 84.9 81.9 74.9
 
- 'TWET 61. DEG F 1250 79.0 82.5 85.1 88.2 88.7 89.7 89.5 89.0 88.0 86.1 82.4 81.0 73.2
 
(289. DEG K) 1600 79.1 82.4 83.8 86.5 88.1 88.5 89.4 88.3 85.8 84.7 80.9 78.9 71.1
 
.4ACT13.04 GM/M3 2000 79.1 81.6 83.2 87.0 87.8 88.5 88.7 87.1 86.1 83.2 79.7 77.8 71.1
 
(.01304 KG/M3)" 2500 76.5 80.8 '82.6 86.1 87.6 88.0 88.5 86.6 85.4 81.3 78.7 76.8 67.8
 
NFA 5953. RPX 3150 76.9 30.7 82.8 85.8 86;0 87.4 87.7 85.4 84'.9 80.5 77.3 75.2 66.4
 
( 623. RAD/SEC) 4000 76.7 80.0 81.2 84.8 84.7 86.0 85.7 84.8 83.0 78.7 76.2 74.1 65.3
 
- NPl 5936. RPM 5000 74.8 79.2 79.5 83.5 84.2 85.4 84.6 83.5 81.0 77.1 74.8 72.5 62.9
 ( 621. RAD/SEC) 6300 74.6 76.8 78.5 81.9 83.0 83.3 82.4 80.6 78.3 74.4 73.1 69.4 60.8 
NFD 7685. RPM 8000 70.5 75.2 77.4 82.0 82.1 82.4 82.1 79.0 77.6 72.7 69.9 67.4 59.5 
C' 805. RAD/SEC)10000 68.7 -73.2 74.8 79.2 80.8 79.6 80.5 77.1 *74.6 69 6 67,2 63.8 56.1 
NJ 929 FPS. 12500 66.4 71.1 73.6 78.0 77.7 77.7 78.4 73.5 71.4 67.5' 64.1 59.7 54.4 0 tu 
16000 60.4 66.6 68.9 72.6 73.6 72.9 73.0' 69.2 66.3 61.3 59.2 55.5 53.3 
.... 20000 57.0 62.6 65.0 .69.0 69.4 ,69.1 68.6 64.8 61.7 59.0 57.0 55.8 53.6 
OVERALL 	CALCULATED 93.2 97.2 98.9 101.9 102.7 104.0 105.8 106.0 105.7 105.3 103.8 102.8 100.4
 
PNDB 103.4 107.2 109.0 112.2 112.9 113.9 114.7 113.7 112.9 111.9 109.7 108.0 102.3
 
C2 
FULL SCALE DATA REDUCTION PROGRAll
 
TABLE A-4o MODEL SOUND PRESSURE LEVELS (59.'DEG., F, 70 PERCENT REL. HUM. DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 




50 80.5 83.5 86.5 87.0 88.-3 90.3 91.7 93.3 94.3 95.8 95.5 95.5 
NO EGA 63 80.6 84.0 86.8 88.1 89.6 91.3 93.0 95.3 96.3 98.1 98.0 98.6
 
SIDELINE 70. FT. 80 83.3 86.5 89.6 90.3 91.8 93.8 96.0 98.3 98.8 IC0.1 100.5 100.8
 
( 21.34 M) 100 86.5 88.2 90.0 90.8 92.5 94.3 97.2 99.3 100.0 101.0 101.0'101.0
 
VEHICLE J79 125 85.0 88.7 91.3 92.8 93.8 95.5 98.0 100.0 99.8 101.0 101.2 101.0
 
CONFIG CONIC NOZZLE 160 86.3 89.5 92.8 93.8 95.8 96.5 99.7 100.5 101.0 101.3 101.0 100.8
 
LOC NASA -AMES 200 85.7 88.9 92.7 93.5 95.7 96.5 98.4 100.0 100.2 99.7 98.4' 98.7
 
DATE 06-03-77 250 25.0 89.2 91.8 93.5 95.0 96.5 98.5 99.0 99.0 98.3 96.2 95.3
 
RUN 4 - LOW IC' - 315 85.5 89.7 92.2 94.5 95.5 96.7 98.7 99.0 99.0 98.2 96.2 94.2
 
FSDR PT. 418 400 86.1 89.3 92.1 93.4 94.6 95.9 97.6 97.9 97.9 95.9 94.1 92.9
 
BAR 29.7 HG 500 86.0 89.2 
 91.6 92.6 93.9 95.0 97.2 96.8 96.8 95.5 92.1 89.8 t 
(****** N/M2) 630 85.4 89.9 92.0 93.3 94.3 95.4' 96.9 96.7 96.4 94.2 92.2 89.9
 
TAMe 62. DEG F 800 84.5 87.1 90.2 91.2 91.9 93.4 95.1 94.5 93.6 91.6 89.1. 86.5
 
(290. DEG 1) 1000 82.7 87.1 89.0 89.5 90.8 91.8 93.9 93.2 -91.9 90.1 86.8 85.7 
TWET 6 1 . DEG F 1250 81.5 85.5 87.0 87.5 88.8 89.9- 91.9 90.9 t9.9 88.1 86.1 83.0, 
(Q69. DEG K) 1600 79.2 83.8 84.6 84.9 85.1 86.7 88.4 87.2 87.8 85.8 83.1 80.6 
HACTI 3. C4 GM/r-13 2000 77.1 79.9 79.2 81.0 79.3 82.1 85.1 84.2 83.3 82.8 81.0 79.0 . 
(.01304 KG/M3) 2500 73.6 75.6 74.2 75.4 75.7 75.2 78.8 80.1 80.1 79.1 77.9 75.2 
NFA 5953. RPM 3150 69.2 72.2 79.1 79.3 82.0 82.5 79.6 74.4 73.7 73.9 74.3 71.6 0- H 
C 623. RAD/SEC) 4000 72.3 77.2 82.0 83.4 85.5 84.7 85.1 78.9 76.6 71.2 68.3 68.1
 
1FK 5936. RPlM 5000 *71.7 78.7 82.8 83.5 85.4 85.9 85.5 82.2 80.3 75.3 69.9 64.7
 
621. RAD/SEC) 6300 76.4 78.2 78.8 79.6 80.6 81.8 83.8 81.6 80.2 76.0 72.0 66.7
 
NFD 76§5. RPM 8000 71.1 74.0 74.3 75.5 77.9 77.6 77.2 .77.4 77.1. 75.4 72.9 68.0
 
805. RAD/SEC)10000 68.1 70.1 76.8 78.6 79.7 79.4 78.4 70.9 69.1 69.1 68.1 65.0
 
vJ - 929 rPS. 12500 64.7 72.7 71.4 74.0 75.1 75.0 78.6 73.5 70.8 64.9 62.9 62.1
 
16000 60.0 64.4 69.6 72.0 72.6 71.7 70.9 66.8 65.3 63.4 62.6 61.6
 
•*20000 57h5 63.0 63.8 67.5 67.1 68.2 66.5 66.0 63.6 61.2 63.1 63.2'
 
OVERALL 	CALCULATED 96.7 100.2 102.a 104.0 105.4 106.6 108.8 109.6 109.7 109.8 109.2 108.9 
PNDB 104.1 107.7 110.3 111.5 113.0 113.7 115.3 115.1 114.8 113.9 112.4.111.4 
FULL SCALE DATA REDUCTION PROGRAM 
TABLE A-5a MODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REt. HUMl. DAY) 
ANGLES FROM INLET 	IN DEGREES (AND RADIANS)
40. 60. 80. 	 90. 100. 110. 120. 130. 135. 140. 145. 150. 160.
 
FREQ. (0. 70)(1.05) (1.401(1.57? (1.75)(1.92)(2.09)(2.27.)(2.36) (2.44X)(2.53) (2.621 (2.79)
50 78.5 79.2 79.5 82.8 82.8 86.0 88.2 91.3 93.8 95.3 96.5 97.3 97.5 
NO EGA 63 78.1, 79.5 78.3 80.8 82.1 83.3 87.3 91.1 94.1 96.1 97.5 98.3 97.1 
SIDELINE 70. PT. 80 78.6 78.3 80.3 84.1 85.8 
85.8 86.5 88.1 	 90.8 94.8 97.0 98.8 97.3
 
C 21.34 N) 100 76.5 84-7 86.5 90.3 91.8 ,91.8 92.5 91.3 90.8 90.3 93.2 96.5 98.0 
VEHICLE J79 125 78.3 87.2 90.8 94.3 95.3 97.0 98.7 99.5 98.8 97.3 93.5 90.5 97.0CONFIG CONIC NOZZLE 160 84.3 91.2 93.0- 95.8 96.5 99.5 102.5 103.0 103.5 103.0 101.0 96.8 92.8 
LOC NASA -AMES 200 87.2 90.2 89.5 91.2 92.2 95.0 
 98.4 102.0 104.2 105.5 104.4 102.2 89.5
 
DATE 06-03-77 250 86.5 86.5 91.3 94.5 96.3 96.8 97.2 95.8 98.3 101.0 102.2 102.0 93.3
,RUN 4 . HIGH MIC 	 - 315 82.7 90.7 92.2 94.2 95.0 98.2 100.9 101.5 99.2 96.2 94.7 97.2 95.0FSDRP. 419 400 86.4 88.8 91.4 .95.4 96.1 97.4 98.1 99.9 100.9 101.1 95.6 89.9 91.6 
BAR 29.7 HG 500 85.0 90.2 91.5 .94.5 95.3 96.3 99.2 100.5 98.0 96.0 96.3 94.8 83.8(***** V/M2) 	 630 86.9 .90.4 92.4 95.7 95.6 97.7 99.9 98.7 98.4 98.4 94.4 91.6 85.7 
TAMB 62. DEG F 800 85.1 89.1 90.9 93.9. 94.3 96.1 97.9 97.9 97.1 95.1 91.6 90.5 83.4 
C290.,DEG K) 1000 84.1 87.6 89.6 92.9. 93.2 94.6 97.3 95.9 95.:6 94.6 91.4 88.2 81.4 
TWET 61. DEG F 1250 83.7 87.5 90.1 93.0 93.7 95.0 95.5 95.0 93.7 91.9 89.4 87.3 79.5 
(289. DEG K) 1600 83.9 87.2 88.8 91.5 93.3 94.8 95.7 94.5 91.8 90.4 87.4 85.2 	 77.9

JACT13.04 G9M13 2000 83.3 86.9 88.7 .92.0 92.8 94.2 94.7 92.9 92.1 89.7 86.7 84.0 77.6 
(.01304 KG/PS) 2500 81.5 86.0 87.9 91.6. 92.6 93.5 94.2 91.8 91.4 87.6 84.4 83.0 74.0 
NFA 6200. RPM 3150 81.4 86.5 88.0 91.3 92.2 92.9 93.4 91.4 91.1 	 86.5 83.8 81.4 73.6( 649. RAD/SEC) 4000 80.9 85.5 86.2 89.5 90.7 91.7 92.0 90.8 89.0 84.7 82.2 80.1 71.6 
NEK 6182. RPM 5000 79.8 84.7 85.3 88.5 89.5 90.4 90.6 89.5 87.2 83.6 81.0 78.7 	 69.4( 647. RAD/SEC) 6300 77.1 81.8 83.5 87.4 87.8 88.8 88.1 86.4 84.6 80.4 79.4 76.2 66.5NFD 	 7685. RPM 8000 75.0 80.2 82.4 87.3 87.1 87.2 87.1 85.3 83.6 78.2 76.4 73.2 65.3 
C 805. RAD/SECI)0000 72.7 78.5 80.3 84.2 85.1 84.1 85.5 82.8 80.9 75.6 73.5 69.3 61.9 
vj = 1o44 F'S. 	 12500 70.6 *75.6 77a8 83.0 81.5 82.2 82.9 79.2 76.4 73.3 69.9 65.4 60.416000 63.9 71.1 73.? 77.3 77.4 77.2 77.0 74.7 71.8 67.5 65.2 61.5 39.3 
20000 59.2* 66.4 69.5 73.8 73.4 73.3 72.9 70.0 67.0 65.0 63.0 61.8 59.4 
OVERALL CALCULATED 96.9 101.1 102.9 106.0 106.3 108.5 110.4 110.8 110.9 110.9 109.8 108.8 105.8
 
PNDB 107.5 112.1 113.? 117.0 117.9 119.0 120.0 119.1.118.6 117.7 116.1 114.5 109.0
 
FULL SCALE DATA REDUCTION PROGRAM
 
TABLE A-5b MODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)

40. 60. 80. 90. 100. 110. 120. 130. 135.' 140. 145. 150. 
FREQ. (0.70) (1.05 (1.40) (1.57)(1.75)(1.92) (2.09)(2.27) i2.36fl2.44) (2.53)(2.62) 
50 81.8 85.0 87.8 39.3 90.8 92.5 94.2 96.3 98.3 99.8 99.7 100.0 
'O EGA 63 82.6 36.0 89.6 90.6 92.1 93.8 96.8 99.6 100.3 102.6 103.0 103.1 
SIDELINE 70. FT. 80 85;6 88.3 91.6 92.3 94.1 96.1 98.0 101.1 102.6 IC4.3 105.0 105.6 
( 21.34 M 100 37.5 90.5 92.3 93.8 95.8 97.3 100.0 102.5 104.0 105.8 106.2 106.0 
VEHICLE 79 125 87.3 91.0 94.3 V5.5 96.3 98.8 101.? 104.0 105.0 107.0 107.5 107.5 
CONFIG rCONIC NO/E7,T 160 69.0 92.0 95.3 96.3 99.0 100.3 102.7-104.5 105.5 106.3 107.0 108.0 
LCC NASA -AMbS Z00 88.7 92.4 95.5 97.0 99.0 100.0 102.9 104.2 105.0 105.5 104.9 106.0 
UATE 06-05-77 250 88.8 92.2 95.3 96.8 98.8 100.8 103.0 103.8 104.3 104.5 103.2 101.5 
PUt. 4 - LOW MIC 315 89.5 93.2 95.7 97.5 99.7 101.0 103.2 104.0 104.2 104.0'102.4 100.5 
FSDR PT. 41 400 39.6 q3.1 96.1 97.1 98.9 100.6 103.1 103.4 103.1 102.4 9'.8 98.9 
BAR 29.7 HS 500 90.5 92.7 95.Q 97.1 98.2 100.0 102.5 102.5 102.8 101.3 98.6 Q6.5 
(**-*** N/M2) 630 89.9 93.9 96.5 97.8 99.3 100.2 103.1 102.7 102.2 100.7 98.7 96.2 
TAMB 62. DEG F 800 88.5 91.6 94,7 95.7 96.9 98.4 100.6 100.5 99.4 98.1 95.1 93.3
,2c0. DEG K) 1C00 87.7 91.4 93.5 95.0 95.5 97.0 99.6 99.2 98.1 96.1 93.3 91.9 
TWET 1. DEG 	 F -1250 86.3 89.7 91.5 92.5 93.5 95.6 97.4 97.2 96.6 94.4 92.6 89.5 
(259. OEG K) 160n 84.4 8B.5 89.1 89.9 90.8 92.7 94.2 93.2 93.8 92.1 89.8 87.6 
RACTi 3.04 EM/t13 2000 82.1 85.1 84.5 86.0 35.3 87.9 91.1 90.4 89.5 88.6 87.3 8S.3 
(.11304 KG/M3) 2500 78.6 81.6 79.7 81.1 81.4 81.5 84.8 86.6 86.1 85.6 84.7 82.2 
NFA 6200. RPM 3150 74.5 77.0 83.1 84.3 87.7 88.3 85.3 80.4 79.7 79.9 80.8 78.3 
( 649. RAD/SEC) 4000 76.8 80.9 86.8 88.6 91.3 90.7 90.4 84.7 82.1 76.9 74.8 74.3 
NFW 6182. RPM 5000 76.9 33.4 87.5 89.3 91.? 91.6 91.3 88.0 85.8 81.6 75.7 71.2 
C 647. RAD/SEC) 6300 76.2 83.7 84.6 85.1 86.6 87.5 89.3 87.3 86.0 82.5 78.0 72.7
 
NFD 7685. RPI 8000 74.8 79.5 78.8 80.5 82.9 82.3 82.7 83.6 82.9 81.2 78.2 74.0
 
805. 	RAD/SEC)10000 71.6 73.8 81.3 83.4 84.7 85.0 82.9 76.1 74.4 75.3 74.4 71.8 
12500 67.7 77.5 76.8 79.3 79.4 80.0 82.3 '79.0 76.D 71.7 69.9 69.6 
vj £044 EPS. 16.00 63.7 68.6 7326 76.3 77.4 76.7 75.4 7.1.1 70.1 70.2 70.1 69.3 
20000 58.7 66.5 70.1 72.2 72.4 71.4 70.3 69.0 69.1 69.5 70.9 71.0 
OVERALL 	CALCULATED 100.1 103.6 106.4 107.6 109.3 110.8 115.2 114.2 114.7 115.2 115.0 114.9
 
PNDB 108.0 111.8 114.6 116.1 118.0 118.7 120.4 1,20.3 120.2 119.7 118.5 117.9
 
FULL SCALE DATA REDUCTION PROGRAM
 
TABLE A-6a MODEL SOUNb 	PRESSURE LEVELS (59. DEG. F.. 70 PERCEiNT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS)




50 81.0 82.2 83.3 86.5 86.3 89.0 92.5 95.5 98.0 99.5 101.0 101.5 102.0
 
NO EGA 63 80.8 83.0 81.8 84.8 85. 87.8 92.3 96.1 98.6 101.3 103.0 103.8 102.1
 
SDELINE 70. FT. 30 81.1 82.0 83.8 86.6 88.3 89.1 91.0 93.3 96.1 100.1 102.3 104.6 102.3
 
( 21.3L M) 100 79.3 87.2 89.5 93.5 94.8 95.0 96.5 96.5 96.0 95.8 98.0 101.8 103.3
 
VEHICLE J79 125 81.3 90.5 94.3 98.0 98.8 100.8 1'03.5 105.3 105.3 104.5 100.7 96.8 103.a
 
CONFIG COXIC NOZZLE 160 87.0 94.2 96.3 
 99.3 100.0 102.8 106.7 109.0 110.0 111.0 109.5 105.0'102.0
 
LOC NASA -AMES 200 90.5 94.2 93.7 95.5 96.7 99.7 103.7 107.7 110.7 113.2 113.7 112.2 99.7
 
DAT C6-06-77 250 90.8 90.7 95.3 98.5 100.8 101.8 102.5 102.3 105.3 108.8 111.2 112.5 105.3

Ru .' -IGH MIC 315 87.5 95.2 97.0 99.0 100.0 103.0 105.9 108.0 106.0 103.2 103.4 107.7 107.7 
WSDR PT. "20o 400 90.4 93.6 96.4 99.9 101.1 102.9 103.6 106.1 1C7.9 108.4 103.3 98.9 104.9 
DAR 29.7 '4G 500 89.5 94.7 96.5 99.5 100.5 102.3 105.5 107.0 105.3 1G3.8 104.3 103.5 95.3 
(****** N/fMl) 630 90.9 95.1 97.7 100.7 101.1 103.9 106.4 105.4 105.7 105.7 102.2 100.1 95.2 
TAMB 62. DEG F 800 89.9 .94.4 95.9 98.9 99.8 1019 104.4 105.1 104.4 102.1 99.4 98.8 93.4 
(290. DEG K) 1000 89.4 93.1 94.9 98.4 98.9 100.6 103.5 103.6 103.4 101.1 99.4 96.4 90.1 
TWET 61. DEG F 1250 88.? 92.7 94.9 98.5 99.4 101.2 102.3 102.2 101,.0 99.4 96.9 95.8 89.0 
(289. DEG KI 1600 85.1 92.4 93.8 97.3 99.1 100.5 102.4 101.8 99.0 98.2 94.7 93.2 86.9
 
HACT13.04 GM/M3 2000 88.3 91.9 94.2 98.5 98.8 100.7 101.7 100.1 99.3 96.7 93.7 91.8 86.3
 
C.01304 KGIM3) 2500 86.7 91.3 93.1 97.1 99.1 100.0 101.2 99.1 98.4 94.8 92.2 90.8 82.3
 
NFA 6452. RPM 3150 86.4 91.2 93.5 96.6 98.0 99.2 99.7 98.9 98.1 94.0 91.1 88.9 81.1
 
( 676. RAD/SEC) 4000 85.4 90.8 92.0 96.0 96.7 98.5 99.0 97.8 95.5 91.7 89.5 87.8 79.3 
NFK 6433. RPM 5000 84.8 90.2 91.0 94.7 95.7 97.4 97.6 96.0 94.2 90.6 88.0 86.0 77.2 
C 674. RAD/SEC) 6300 81.6 87.1 89.7 93.7 94.5 95.0 95.4 93.1 91.6 87.1 86.9 83.4 73.6 
NfD 7685. RPM 8000 79.5 85.4 88.4 93.3 92.6 93.7 94.3 92.0 90.9 85.9 83.2 81.2 72.5 
( 805. RADISEC)10000 77.5 83.7 86.1 90.4 91.6 90.9 92.5 90.1 87.6 82.8 80.0 76.8 69.6 
VJ = 1272 FPS. 12500 74.4 80.4 83.3 87.8 87.? 87.7 89.2, 86.0 83.4 80.3 77.1 72.9 68.1 
16000 68.1 76.1 79.7 83.1 83.1 83.9 84.5 82.0 793 74.8 72.7 69.0 67.3 
. 20000 62.7 70.9 75.2 79.0 78.9 79.1 80.4 77.3 74.5 72.5 71.0 69.0 67.4 
OVERALL 	CALCULATED 101.1 105.6 107.6 110.9 111.9 113.8 116.1 117.2 117.6 118.3 118.1 117.7 114.0 
PN0O 112.1 116.9 118.9 122.3 123.5 124.9 126.4 126.0 125.5 125.0 124.2 123.5 119.2 
'-a 
FULL SCALE DATA REDUCTION PlOGRAM 
- ~. 
TAD3LE A-6b MODEL SOUND PRESSURE LEVELS <59. DES. F, 70- PERCENT RUL.-HUM. 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
DAY) 
40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
FREQ. (0.70) (1.05) (1.40) (1.57)(1.75)(1.92) (2.09)C2.27)(2.36) (2.44)f2.53) (2.62) 
SC 84.0 87.7 91.3 92.3 94.0 95.8 97.7 100.3 102.0 104,0 103.7 104.5 
'40 EGA 63 35.3 89.3 92.3 93.8 95.6 98.1 101.0 104.6 105.1 107.8 108.3 108.6 
S1OELI'-E 70. FT. 80 87.5 90.3 94.3 95.3 96.8 99.6 102.0 106.1 107.8 109.6 110.3 110.8 
( 21.34 M) 100 89.3 93.0 95.8 96.8 98.3 99.3 103.2 107.0 109.3 110.8 111.7 111.3 
VEHICLE J79 125 90.3 94.5 97.8 99.0 100.3 102.8 105.7 110.0 111.5 113.5 115.0 114.8 
CONFIG CONIC NOZLE 160 92.0 95.0 98.8 99.5 102.5 104.0 107.5 110.5 112.3 114.5 115.5 117.0 
LOC tASA -AES 200 92.7 96.4 100.0 100.7 103.2 104.7 107.9 110.2 111.7 113.5 114.2 115.5 
D4TE 06-06-77 250 92.3 96.5 100.0 101.3 103.5 105.5 108.0 110.3 111.0 112.3 112.2 111.8 
quNj4- LOW MIC 315 94.2 96.9 100.7 102.2 104.2 105.7 108.7 110.0 111.0 111.7 110.9 111.0 
FSDR PT. 420 400 93.6 97.1 100.9 101.6 103.9 106.1 108.6 109.9 110.6 109.9 108.3 108.6 
BAR 29.7 HG 500 94.8 97.0 100.9 101.9 103.7 105.8 108.0 109.5 110.3 108.3 106.6 105.3 
(***** N/fl2) 630 93.7 98.9 101.8 103.3 104.8 106.? 108.9 109.7 109.4 108.2 106.4 104.4 
TAMB 62. DEG F 800 93.0 96.4 100.0 101.5 102.7 104.1 107.1 107.5 106.4 105.6 102.9 101.5 
(0O0. DEG K) 1000 92.2 96.4 99.0 100.5 101.5 103.5 106.4 106.2 105.6 103.4 101.0 100.? 
TW9T 61. DES F 1250 91.3 95.2 97.2 98.5 100.0 101.4 104.1 104.? 103.6 102.1 99.9 98.0 
(259. DEG ) 1600 88.9 94.0 94.6 95.9 97.3 98.7 101.4 101.0 101.6 99.6 97.3 95.6 
4ACT13.04 01/I3 2000 87.1 89.9 90.7 92.2 92.0 94.6 98.1 98.4 97.5 96.3 95.3 93.5 
(.01304 KWM3) 



























( 676. RAD/SEC) 4000 76.8 85.7 92.3 94.1 96.8 96.7 96.4 89,9 88.1 83.7 83.0 82.3 
NFK 6433. RPM 5000 81.7 88.2 93.5 95.0 97.9 97.9 97.8 94.5 92.8 87.6 82.2 78.0 
( 674. RAD/SEC)



























C 305. RAD/SEC)10000 76.6 78.8 86.3 88.6 90.7 90.8 88.4 82.9 82.4 83.3 82.1 79.0 








































77.0 C w 
OVERALL CALCULATED 104.1 107.8 111.1 112.3 114.2 115.9 118.6 120.4 121.3 122.2 122.5 122.9 1W 
PNOB 112.2 116.6 119.9 121.3 123.4 124.4 126.2 126.9 127.2 127.0 120.6 1 6.4 
ci 
FULL SCALE DATA REDUCTION PROGRAM 
.. TABLE A-7a MODEL SOUNDFPRESSURE LEVELS '(59. DEG. F, 70 PERCENT REL. HUN. DAY)
 
IN DEGREES (AND RADIANS>
ANGLES FROM INLET 

40. 60. 80." 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
. EQ.. (070)(1.05)l1.40) £l.57)(1.75)1.92)(2.09)(2.27)(2.36)(2.44)(2.53) (2.62) (2.79) 
50 83.5 85.2 86.0 89.0 89.0 91.8 94.7 98.3 100.8 103.0 104.5 105.5 106.3 
NO EGA 63 84.6 86.5 84.8 87.8 87.8 90.3 94.0 99.1 102.3 104.8 105.5 107.3 105.8 
SIDELINE 70. FT. -80 84.6 84.8 86.6 .90.1 91.8 92.6 94.3 96.8 100.1 104.6 106.8 108.8 105.6 
( 21.34 M) 100 83.0 87.0 92.0 .95.8 97.5 98.0 100.2 100.8 100.8 100.3 102.2 105.8 106.3 
VEI41CLE J79 125 84.5 93.0 97.0 101.0 102.0 104.0 106.7 110.5 110.8 110.0 105.7 101.0 107.35 117.3 115.2 109.3 105.3 :vCONFZCG C 160 -90.3 97.0 98.8 102.0 103.0 106.3 110.2 114.3 115 
LOC NASA -AMES 200 93.7 97.7 97.0 99.0 100.0 102.7 10?.7 113.2 117.5 120.5 120.2 117.7 105.7 
DATE 06-06-77 250 95.0 ,95.0 99.0'102.0 104.3 105.8 107.0 108.0 112.0 117.3 120.2 120.3 113.3kU. 4 - HTim a - 315 92.5 .99.4 101.0 103.0 104.2 107.5 110.9 113.2 11Z5 111.0 113.2 117.7 116.7 
PSDRFT. 421 400 94.9 93.3 100.6 103.9 105.4 106.9 103.6 111.9 113.9 115.9 112.8 108.9 115.6 v 
SAR 29.7 HG 500 94.3 99.5 100.5 104.0 104.5 106.3 110.0 113.0 11t5 110.8 113.5 114.0 107.3 
(***.** h/;,2) - 630 95.4 -99.9 101.7 104.7 105.8 108.7 111.6 111.4 112.2 112.9 110.9 110.8 106.4 
TA148 62. DEG F 800 94.4 98.6 100.4 103.9 104.5 107.1 109.9 110.6 110.6 103.9 107.4 109.0 106.1 
(290. DEG X) 1000 94.1 97.9 98.9 102.9 103.4 105.9 109.3 108.9 1 09L.4 108.4 107.6 105.7 101.4
TWET 61. bEG F 1250 93.2 97.7 99.6 103.5 104.4 106.? 107.8 108.0 10?.2 106.4 104.4 105.3 100.2 
(289. DEG K) 1600 92.6 .17.2 98.8 102.5 104.3 105.8 107.7 107.5 105.3 104.9 103.2 102.4 93.6 
JIACT3.04 	 GC-IM3 2000 92.8 96.9 98.7.103.2 104.3 106.0 107.2 106.4 105.1 103.7 101.7 101.0 97.6 1 t 
(.01304 KG/M3) 2500 91.Z 95.8 98.1:102.4. 104.1 105.3 106.7 105.1 104.6 101.6 100.2 100.0 93.3 
96.0 98.5 102.3 103.0 104.9 105.9 104.6 104.4.100-5 98.6 98.2 92.4 1NFA 6700. RPM 3150 90.2 
( 701. RAD/SEC) 4000 88.9 95.3 96.7 101.0 102.2 104.3 105.0 103.8 IO00 98.9 97.5 96.8 90.8 
NFK 6681. RPM 5000 88.8 94;4 95.8 99.5 100.7 102.9 103.1 102.2 100.5 97.1 95.8 95.0 88.2 
( 699. RAD/SEC) 6300 86.1 91.3 94.7 98.9 100.0 100.5 100.9 99.4 9*.6 94.1 94.6 92.4 85.0 
NFD 7685. RPM 8000 83.7 90.4 93.1 98.5 98.9 99.4 99.8 97.8 96.4 92.9 90.9. 89.7 83.0 
805. RAD/SEC)10000' 81.2 88.0 90.3 95.2 96.6 96.1 98.0 95.3 - 94.1 89.8 88.5, 85.8 79.4 
VJ 1504 FPS. 12500 77.4 84.6 88.1 93.3 93.0 93.2 94.7, 92.0 90.1 87.0 85.6 81.7 75.'9 16000 70.9 80.6 84.4 89.1 89.1 89.4 89.5 88.2 85&6 84.0 80.5 77.5 73.8
 
...- 20000 64.7 -75.4 79.5 84.0 84.4- 85.1 '85.1 83.8 81.5 80.5 77.8 75.8 73.6
 
OVERALL CALCULATED 105.4 109.9 111.8 115.3 116.4 118.5 121.0 12Z.? 123.8 125.4 125.5,125.0 121.8
 
PNDBS 116.3 121.4 123.5 127.3 128.3 130.1 131.7 131.7 131;6 132.0 131.9 131.5. 128.2 
FULL SCALE DATA REDUCTION PROGRAM
 
-TABLE 
 A-7b 'MODEL SOUND PRESSURE.LEVELS (59. DEG. F, 70 PERCENT RE'L. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40; 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
FREQ. (0.70)(1.05)(1.4V])(1.57)(1.75)C1.92)(2.09)C2.27)t2.36)C2.44)(2.53)(2.62)' 
50 87.0 90.5 93.8 95.3 96.5 98.3 100.7 103.3 105.3 107.8 107.5 108.0 
NO EGA 63 88.6 92.8 95.6 96.8 98.6 100.6 104.0 107.8 109.3 111.3 111.8 112.3 
SIDELINE 70. FT. 80 90.3 93.8 97.3 981.3 100.3 103.1 106.0 110.6 1.12.1 114.3 115.0 115.3 
( 21.34 M) 100 91.8 95.0 98.0 991.0 100.8 103.0 106.2 111.5 113.8 115.8 115.7 115.8 
VEHICLE J79 125 93.3 97.7 100.8 102.0 103.3 105.5 109.0 114.5 116.8 119.0 119.5 11S.3 
CONFIG CONIC NOZZLE 160 95.0 98.0 101.3 103.0 105.8 107.3 111.0 115.5 118.5 120.0 121.0 121.3 
LOC NASA -A.%ES 200 95.7 99.7 102.7 103.7 106.7 108.2 111.7 116.0 118.5 121.0 120.9 121.5 
DATE 06-06-77 250 96.5 100.2 103.3 104.8 107.0 109.3 111.7 116.0 118.0 120.3 120.5 120.0 
RUN 4 - LOW NIC 315 97.7 101.7 104.7 105.7 108.5 109.7. 112.9 116.5 117.7 119.7 120.2 120.7 
FSDR PT. 421 40' 98.6 101.6 104.9 106.1 107.9 110.1 113.1 115.6 116.9 117.4 117.6 1,19.1
BAR 29.7 HG 500 99.0 101.7 104.9 106.4 108.2 110.3 113.2 115.3 116.5 116.0 115.4 115.5 
(****** N/M2) 630 98.7 103.1 106.0 107.3 109.3 111.2 114.9 115.7 115.9 115.4 115.2 114.?
 
TAM4B 62. DES F 800 98.0 101.4 104.5 106.2 107.4 108.9 112.6 113.8 112.9 112.6 111.4 111.3
 
(290. DEG K) 1000 96.9 101.4 104.0 105.0 106.3 108.3 111.9 112.2 111.6 110.6 109.5 110.4 
TWET 51. DEG F 1250 95.8 100.0 102.0 102.7 104.8 107.4 109.9 110.7 110.1 109.4 108.4 107.5 
(289. DEG K) 1600 94.2 98.8 100.1 100.9 102.3 104.4'107.4 106.7 107.8 106.8 105.6 105.1 
HACT13.04 GM/MS1 2000 91.9 95.4 96.0 97.7 97.3 100.4 104.1 103.9 103.5 103.6 103.5 103.0 
. (.01304 KG/M3) 2500 89.1 92.1 91.4 92.9 92.9 94.2 98.5 100.8 100.8 100.3 100.2 99.2 
NFA 6700. RPM 3150 84.5 87.5 93.3 94.3 97.7 99.3 96.3 93.2 94.2 95.4 97.3 95.3 
C 701. RAD/SEC) 4000 81.0 89.7 97.0 99.4 102.3 102.0 102.1 96.2 93.6 90.7 91.8 91.6 
NFK 	 6681. RPM 5000 84.4 93.2. 98.5 100.3 102.9 103.6 103.8 100.5 98.6 93.6 88.2 86.0 
( 6Q9. RAD/SEC) 6300 83.9 93.4 95.8 97.1 98.6 100.0 102.3 100.6 99.2 95.2 91.7 86.4 
NFD 7685. RPM 8000 83.1 89.8 89,8 92.3 92.9 93.1 96.7 97.1 97.1. 94.9 92.7 89.0
 
( 805. RAO/SEC)10000 80.1 83.6 91.5 93.6 95.7 96.3 93.9 89.6 88.9 89.8 90.1 88.0 
VJ 	 -1504 FPS. 12500 76.4 85.2 87.3 90.0 90.6 91.5 94.8 91.2 88.0 83.4 83.9 82.9
 
16000 71.5 78.1 84,1 86.3 88.1 88.0 86.9 85.3 84.8 83.4 82.3 81.3
 
20000 67.7 75.3 78.3 82.0 82.1 82.7 83.8 81.7 81.1 81.? 82.9 82.7
 
OVERALL CALCULATED 108.3 112.1 115.0 116.3 118.3 120.1 123.3 125.9 127.4 128.8 129.1 129.3
 
PNDS 116.6 121.2 124.4 125.9 128.1 129.3 131.6 132.6 133.4,134.1 134.1 134.1
 
FULL SCALE DATA REDUCTION PROGRAM
 
-. TABLE A-8a MODEL SOUND 	 PRESSURELEVELS (59. DEG.-F. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS; 
40. 60. 80. 90. 100. 120. 120. 130. 135. 140. 145. 150. 160. 
FREO.-(0.70)(1.0S)(1.40)C1.5731.H5(1.92)(2.09)(2.27)C2.36)(2.44)(2.53)t2.62)L2.79) 
50 74.5 73.0 72.0 75.5 74.3 76.5 78.5 80.5 81.3' 82.0 82.7 82.3 81.0 
NO EGA 63 73.3 71.8 68.6 .71.8 71.6 74.1 .77.5 79.8 80.8 82.3 82.8 82.6 80.6
 
SIDELINE 70. FT., 80 76.1 - 75.3 74.8 76.3 75.6 73.8 73.8 76.1 77.1 7.I-6 80.8 81&3 79.6
 
( 21.34 M) 100 70.8 74.0 77.3 80.5 82.0 81.0 79.7 75.8 72.3 74.5 77.2 79t0 79.0
 
VEHICLE J79 125 72.8 79.2 81.3 84.3 84.8 85.5 86.0 85.0 81.0 78.0 72.0 72.5 75.0
CO.SIG CONIC INOLZL. 160 78.5 82.5- 83.0 86.5 86.5 88.8 89.7 89.3 87.0 84.8 81.0 73 6 70.5
 
LOC NASA -AMES 200 78.7 78.4 76;5 78.5 78.5 82.2 85.4 87.5 87.0 87.0 84.2 79.7 64.7
 
DATE 06-07-77 250 77.0 75.5 78.5 82.0 83.8 82.5 81.2 80.5 82.0 83.5 82.7 80.8 68.8
 
-RUN 5 - HIGH .MIC -- 315 76.7 .78.9 78.7 81.7. 81.7 85.0 86.4 84.7 79.2 75.2 76.9 77.7 72.2 
ISDR PT. 517 400 77.1 77.6 78.1 31.9 82.1 81.9 82.8 84.6 83.6 81.1 74.1 70.6 71.1 
BAR 29.7 HG 500 76.3 76.5 75.5 78.5 78.8 79.5 82.0 80.8 76.8 76.0 75.3 72.0 64.3 
(****&* N/X2) 630 74;.9 .75.4 75.9 79.2. 79.1 79.9 81.2 78.7 76..? 76.7 72.2 69.8 62.7 
TARS 63. DEG F 800 71.4 73.4 73.1 77.1. 76.5 78.1 78.9 77.6 75.4 73.1 70.4 68.5 61.1 
(290. DEG K) 1000 70.6 71.9 71.9 75.4 75.2 75.9 76.8 75.1 73.'6 72.4 69.6 65.2 59.1
 
TWET 60. DEG F 1250 69.7 71.2 71.9 .75.0 74.7 75.7 75.5 74.0 71.2 70.4 67.9 65.8 59.0
 
C289. DEG K) 1600 69.1 70.4 70.3 .72.8 73.8 74.5 75.2 73.5 70.0 69.4 66.4 64.7 58.6
 
PACT12.36 GiM-tM3 2000 68.1 69.6 69.4 .73.0 72.5 73.7 74.0 72.1 69.8 68.4 65.4 62.0 57.3
 
(.01236 KG/M3) 2500 66.5 63.5 68.1 71.2 71.3 71.8 73.0 71.1 68.4 66.4 64.0 60.3 53.5
 
NFA 5048. RPM 3150 65.9 68.2 68.0 70.1 70.0 70.9 71.9 70.4 68.1 65.3 62.1 59.5 51.4
 
( 529. RAD/SEC) 4000 65.2 67.3 67.2 69.3 69.4 ?0.7 71.5 69.8 66.5 63.2 61.0 58.4 51.1
 
NFK 5029. RPM 5000 64.1 66.9 65.8 68.5 69.3 71.6 72.4 68.7 66.0 62.4 60.3 58.3 51.2
 
C 526. RAD/SEC) 6300 61.8 64.6 63.7 67.7 69.0 71.3 71.4 66.6 63.9 60.4 58.7 57.0 49.4
 
NFD 7685. RPM 8000 62.3 64.5 63.2 68.1 68.2 71.0 71.9 66.9 63.9 60.2 57.7 57.0 49.4
 
( 805. RAD/SEC 10000 61.6 	 63.1 61.9 66.0 67.1. 68.5 ?0.3 65.4 62.2 58.2 56.3 55.7 47.8 
v.3 	 - 549 Fps. 12500 56.3 62.5 58.4 64.1 63.3 65.1 66.6 60.6 57.3 54.2 50.8 54.1 46.0
 
16000 53.6 61.5 55.1 58.5 58.5 60.4 61.0 55.7 53.8 48.8 46.0 55.4 45.5
 
20000 53.1 60.7 52 5 155.3 '54.6 57.1 56.7 53.3 52.1 46.6 44.7 56.3 46.3
 
OVERALL CALCULATED 87-4 88.9 89.4 92.6 92.9 94.2 95.2 94.9 93.3 .92.7 91.2 89.7 87.0 
PNDS 94.7 96.4 96.4 99.5 99.,8 101.1 102.2 101.0 .99.2 98.3 95.9 93.7 87.6
 
.> 
FULL SCALE DATA REDUCTION PROGRAM 
.... TABLE A-Sb MODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY) 
4. .ANGLES FROM INLET IN DEGREES (AND RADIANS)
 




50 76.3 78.2 90.0 80.8 80.5 82.3 83.0 84.3 84.8 85.0 84.5 84.8 
NO EGA 63 77.1 79.5 91.8 82.1 82.6 84.8 85.8 86.8 86.8 86.8 37.0 87.1 
-SIDELINE 70. CT.- 80 83.3 81.8 94.1 83.6 84.3 86.6 86.8 88.1 87.6 87.3 87.5 87.3 
( 21.34 M) 100 80.8 81.5 94.0 85.0 86.0 87.3 88.2 89.0 89.3 88.5 88.2 87.0
 
VEHICLE J79 125 79.3 82.5 94.5 85.3 85.3 87.3 88.0 89.0 88.5 88.3 87.5 87.3
 
CON FIG CONIC NOZZLE 160 80.3 82.? 96.0 86.5 88.0 89.3 89.0 89.5 89.8 88.5 87.7 87.0
 
LOC NASA -ANIES 200 79.0 81 .4 94.7 85.0 86.0 87.0 87.7 88.0 87.5 86.2 84.4 84.7
 
DATE 06-07-77 250 78.5 81.5 93.3 85.5 36.0 87.5 87.7 37.8 86.5 84.3 82.2 80.5
 
RL.' 5 - LOW MIE 315 79.5 81.7 93.5 84.5 85.5 87.0 87.4 87.5 86.2 84.0 81.7 79.5
FSDR P?. 517 400 79.6 80.3 92.6 ,3.1 83.9 85.9 66.1 84.9 84.4 81.6 79.6 80.1,
 
BAR 29.7 HG 500 79.5 78.7 91.1 82.1 81.9 82.8 83.7 82.3 82.3 79.0 76.9 74.3
 (**4**. N/M2) 630 76.9 78.4 90.8 81.8 81.8 82.7 83.2 81.4 80.7 77.9 76.2 73.9
 
TAMS 63. DEG F 800 73.8 76.1 88.5 79.5 79.4 80.4 81.4 78.8 77.6 75.4 72.6 71.5
 
(290. DEG K) 1000 72.2 75.1 87.2 77.7 77.5 79.0 79.4 77.7 76.4 73.1 71.3 69.9
 
TWE4T 60. DEG F I 50 70.8 73.5 84.2 75.2 75.5 76.6 77.4 75.4 74.6 72.6 70.4 68.0
 
(239. DEG K) 160C 63.4 71.5 82.1 72.1 71.S 72.9 73.2 71.7 72.6 70.3 68.1 67.3
 
HACT12.36 GM/.3 2000 66.4 67.9 77.5 69.0 67.8 69.6 70.6 69.4 63.5 66.6 66.8 64.8.
 
(.01236 KG/m3) 2530 64.9 64.9 72.4 63.4 62.7 62.7 65.0 66.3 66.6 63.4 63.2 62.2
NFA 5048. RPM 3150 61.0 59.7 73.1 62.8 64.0 64.5 61.1 59.9 60.5 59.1 60.6 59.4
 
( 529. RAD/SEC) 4000 59.0 61.2 76.8 67.6 68.3 68.7 68.1 59.5 58.1 55.7 57.5 56.9
 
NFK 5029. RPM. 5000 60.7 64.9 78.8 69.1 71.0 72.6 71.8 65.7 62.4 56.1 53.9 54.8
 
526. RAD/SEC) 6300 60.2 65.0 76.3 67.3 63.6 70.1 72.6 67.1 64.3 57.7 54.0 51.7

NFD 7685. RPM 8000 60.4 62.8 71.8 64.1 64.4 65.9 71.3 67.2 64.9 60.0 55.7 52.6
 
805. RAD/SEC)10000 57.9 59.4 73.8 65.7 67.3 67.9 65.5 59.2 60.5 57.2 55.7 52.4 
V. = 549 FPS. 12500 54.1 58.4 69.1 62.1 63.5 63.1 67.0 59.1 55.7 50.3 51.3 50.6 
16000 52.0 53.1 64.8 57.9 58.5 57.7 57.6 54.5 53.1 48.7 49.6 50.4 c . 
- 20000 51.1 52.1 61.3 56.5 54.4 54.0 54.6 53.3 51.2 49.4 51.1 51.7
 
OVERALL CALCULATED 90.6 92.1 10t.5 95.2 95.9 97.4 97.9 98.1 97.8 96.7 96.0 95.5
 




FULL SCALE DATA REDUCTION PROGRAM.
 
TABLSA- a MC00EL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. XUr. DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 
-4C., -60.- 80. 90. -100. 110. 120.- 130. 135. 140. 145. 150. 160.
 FRED. (0.7C)CI.05)(1.40) (1.57)(1.75)(1.92)(2.C9)(2.27)(2.36)(2.44)(2.53)(Z-62)(2.79:¢
 
50 82.3 83.0 a 3 . 5 86.8 87.0 89.0 92.5 95.5 98.8 99.3 100.71102.0 100.5
 
NC EGA ---... 63- 82.6' 83.5 92.3 84.6 - 86.1 87.6 91.5 95.8 99.3 100.6 1C2.0 103.6 100.8
 
SIDELIN;E 7C. FT. 80 E2.1 81.5 82.6 k6.6 8Q.1 89.1 90.8 93.8 97.1 ICO.I 102.5 105.1 102.13
 
* 	 ( 21,34 M) 100 E0.5 86.2 88.3 92.8 94.B 95.0 96.5 96.3 96.3 95.3 9a.5 102.0 103.
 
.... *i 5 90.2 57.5 101-0 104.8 I05.S .103.8 lCC.O 98.5 103.0
'125 93.8 99.B 103.0 
CUrG CONIC NOZZLEL 1,50 7.3 94.2 95.3 49.5 100.2 10.3.0 106.5 108.3 110.0 110.0 109.0 104.5 99.0 
LOC NASA -APES 2C0 91.0 94-7 93.7 '95.7 97.0 100.0 103.9 108.0 111.2 112.5 112.7 111.2 95.2 Q G 7250 -AT 1. 91.2 94 .3 9E. 1 C 1 101-5 102-0 102-8 106.5 IC9.0 111 .5 112.5, 102.0 - CRUN 5-HIGH MIC 315 38.7. 94.7 96.5 99.2 10Q.5 1C3.2 106.2 107.7 106.0 103.2 104.2 108,0 106.2 
9
FSDR PT. 520 4 r 80.9 94.3 95.6 5.4 101.4 102.1 103.6 106.9 108.9 107.9 103.4 99.1 in2. 9 IV 
101.8 105.5 1C.0 1,05.a 104.3 ICs.a 103.5 94.8 f t;EAR 89-s x - -- 5;C - 51,3 94.8 95.8- 59.3 100. 

. 2) d 91.4 95.4 96.9 1CC.7 1ci.3 106.2 106.9 102.4 101.3
60 103.9 106.4 IC5.9 93.7
 
TA:4 64. DEC F 800 90.6 94.6 95.6 95.9 99.a 102.4 104.4 105.4 105.6 ic2.1 10C.1 99.3 92.9
 
(291. DEC K) 	 1CCC 90.4 93.6 94.1 98.1 99 2100.6 103.5 103.6 104.4 102.4 Ioca 96.9 89.1 
TUJET 	 61. DEC F 1250 89.2 93.2 94.1 98,5 99.4 101.2 102.0 102.5 102.2 99.6 97.1 96.0 87.7
 
16C0 89.1 92.4 92.8 96.8 99.1 100.3 101.9 102.3 100.8 98.4 95.4 93.7 35.9
(28;. DEC K) 

HACTI 2. 1 G'lt/3 2C01 e9.3 92.4 92.9 97.7 9a.8 100.2 101.7 101.1 100.6 97.9 94.2 92.8 4.84
 
(.01281 XC/t3) 2500 87.5 91.8 91.9 96.9 98.3 99.3 100.8 100.1 99.1 96.1 93.5 91.1 81.0
 
MFA 6450. FFM 3150 86.4 91.0 92.5 95.8 97.2 98.7 99.9 99.6, 99.4 95.0 92.1 90.0 79.6
 
( 675. Rft0SEC) 40C-- 85.9 -90.3 -91.7 953 96.4 97.5 98.7 98.6 97.3 93.2 90.7 88.4 78.4NFK 6419. 4Ff 	 5000 E4.6 89.2 90.a 94.0 95.0 96.1 97.1 96.7 95.8 91.6 89.8 86.3 76.2 
( 672. RACISEC) 6300 82.1 86.6 88.2 92.9 93.3 94.1 94.9 93.4 92.9 89.1 87.2 83.5 73.6 
-NFD 76"5. FF 8CcO- 40.8 87.2 -92.6 92.? 92.5 93.4 92.1 91.2 86.5 84.0 81.0 71.9-85.2 

805C. RAD/SEC)1CCOG 78.0 82.3 85.1 89.5 90.4 89.9 91.8 89.9 35.4 84.1 81.3 77.2 68.5 
12500 75.0 79.5 82.9 87.3 87.0 86.8 88.8 85.3 84.5 81.4 77.7 72.8 65.8 
--VJ 1264 FPS. 16000--69.3 74.2 78.5 82.9 - 83.0- 82.8 83.7 80.9 80.2 75.7 72.9 69.5 65.1 
2CC0O 63.5 69.3 74.9 79.4 78.5 78.8 79.8 76.0 75.2 73.5 71.1 69,3 65.5 
OVERALL CALCULATED 101.8 105.8 107.0 110.7 112.1 113.7 116.0 117.3 118.3 118.0 117.8 117.5 112.6 
.- P... - 112.6 -116.8 118.1 121.8 123.2 124.5' 126.2 126.5 126.6 125.1 124.1 123.6 117.8 
*­
FtLL SCALE DATA-REDUCTION PROGRAM'
 
DEG. F, 70 PERCENT nEL. HUM. DAY)
TABLE A-9b MCDEL SOUND 	PRESSURE LEVELS (59. 

ANGLES FROM INLET IN DEGREES (AN PADIANS)
 
o4 .	 0. " 60. -, SC. - 9G." 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FREo. (0.7C)(.055)(1.40) (1.57)(1.75) (1.92)(2.09 (2.27)(236)3(2.44(253)(2"2C2°?7
9)
 
91.3 92.8 93.3 95.5 98.5 100.5 102.3 1C4.5 104.2 104.0 77.050 83.8 	 86.5 
101.5 104.3 105-6 107.1 10E.3 107.6 90.8No EGA 63 85.3- 88.0 92.8 94.3 95.3 97.8 
86.8 89.5 94.1 55.3 96.6 99.6 103.0 106.6 107.8 110.3 11i.C 110.3 82.8SIDELINE 73. FT. 80 
91.5 95.0 56.5 98.3 1CO.0 104.0 107.5 109.5 111.8 112.0 110.8 77.0( 21.34 P) 1CC 90.C 111.5 114.0 115-2 114.3 77.8vEHICLE J79 "15 90.5 93.0 97.3 90.0 oo.o 102.5 106.2 110.C 
CONF;G CONIC NOZZLE 16c 91.5 93.7 98.5 1 C000 102.0 103.8 137.5 11C.0 112.0 114.5 116.0 116.0 77.8 
7
I1C. 102.7 104.2 108.2 113.2 112.0 113.7 114.4 114.2 77.5LOC NASA -,A?-S 2CC 91.5 94.4 99.5 

DATE 06-07-77 250 92.3 95.0 99.8 1CI.5 103.0 105.3 108,7 110.5 111.5 112.8 112.5 111.5 78.0
 
RUN 5- LOW >IC 315 93.5 96.4 99.7 1C2.0 103-2 
 105.5 109.4 110.2 111.5 112.2 111.5 110.0 79.7
 
FSDR PT. 520 tCO 93.6 95.8 100.6 IC2.1 103.4 105.9 109.1 110.4 110.6 110.6 108.9 108.1 0.1
 
3AR 	 29.9 HE 500 94.8 96.5 101.1 1C2.4 103.7 IC5.5 109.0 1C9.5 110.3 1C9.5 107.4 104.8 80.0
 
(+*.*** t/ ,2 630 94.Z 96.9 101.0 1C3.3 104.6 106.4 110.2 110.4 110.7 1C9.4 107.2 104.9 78.9
 
10.5 102.7 103.9 108.6 IC8.0 107.6 106.6 104.1 101.8 77.0TA',B 64. 	DEG 800 93.3 95.9 100.0 
(291. DEC X) - , 92.9 95.4 99.0 1 Ci .0 101.8 103.5 107.6 107.4 106.4 105.6 102.5 99.7 74.7 TWET 61. 	 DEC F 1250 91.8 94.2 97.5 98.? iO0.3 102.6 105.9 105.9 104.9 IC3.9 101.1 97.3 72.5
 
DEC K) 1600 9 4 95.6 96.9 97.3 99.7 102.4 102.2 102.6 1C1.6 99.3 96.3 70.4
0. 92.8 

HACTI2.81 G6v/'3 2000 89.4 90.4 92.2 94.0 94.5 96.1 100.4 100.4 99.8 98.1 97.3 94.0 67.4
 
(.01 ZlKC/3) 2500 83.2 88.2 88.4 E9.4 89.4 90.2 95.6 97.8 97.1 95.4 95.0 91.7 64.7
 
NFA 645C. RFP.' 3150 85.5 84.7 85.6 E6.8 89.0 90.0 90.1 91.9 91.7 91.4 92.4 88.9 61.2
 
( 675. RAD/SEC) 4CCC 81.0 82.7 89.3 9C.6 93.0 93.5 94.1 89.2 87.4 07.4 39.5 86.4 61.5 NFK 6 9. 500C 80.9 84.4 92.3 9!.3 96.0 95.9 97.3 93.2 90.1 82.s 63.6
 
( 67Z. RAC/SEC) 6300 79.7 85.2 90.3 9.1 93.9 94.3 90.8 94.1 92.0 86.5 E2.8 77.7 62.7
 
79.6 84.8 37.1 89.3 89.2 89.1 92.8 91.7, 91.2 86.7 83.2 77.3 60.7SrFD 7685.. RPM 8000 
( 805. RAOISEC)ICCCO 77.6 81.1 84.8 E5.2 88.5 86.8 87.4 86.2 85.7 83.4 21.4 75.6 57.0 
81.1 77.8 77.0 72.8 53.6VJ - 12U, FPS. 12500 74.C 78.6 83.8 E5.8 q7.7 86.1 88.4 03.1 
77.7 73.1 72.5 69.5 50.7
16000 67.9 74.3 78.2 8C.9 81.5 79.9 83.0 79.5 
2CCO 62.5 69.0 73.7 72.9 77.5 77.1 79-0 75.4 73.6 71.5 72.2 70.3 50.2 
OVERALL CALCULATED 1,04.3 106.7 110.8 112.4 113.8 115.7 119.4 120.7 121.6 122.7 122.9 122.2 93.5 
PN0B 113.7 115.5 119.4 120.8 122.5 123.8 127.1 127.5 127.7 127.8 127.3 125.9 97.1 
FULL. SCALE DATA REbUCIloN PROGRAM 
TABLE A-lOa MODEL SOUND PRESSURE LEVELS (59. DEG. f. 70 PERCENT REL. 1UA. DAY) 
ANGLES FROM INLET IN DEGREES LAND RADtANS) 
40. 6D. 0.. 	 00. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FREQ. (O )(1.5S)C1 40)1.5 1.?3(1.92)2.9)(2.27(2.36)C2.44)(23)C 	 )(2.9 
50 B5.0 85.5 86.0 89.5 89.3 92.3 94.5 98.8 100.3 102,8 104.7 105.5 105.5
 
NO EGA 63 85.8 8.0 85.3 87.8 88.8 90.8 95.0 99,6 101.8 105.3 107.3 107.8 105.6
 
SIDELINE 70. FT. 80 86.1 84.0 86.1 89.8 92.1 92.6 94.3 97.1 09.3 103.a 107.0 109.1 105.3
 
( 21.34 M) 100 84.5 86.2 92.0 96.3 97.8 98.8 100.5 101.3 100.3 100.8 103.0 106.3 107.5
 
VEHICLE J79 125 85.8 .93.2 97.3 100.3 102.5 104.3 107.0 110.8 109.5 110.0 106.5 101.5 107.8
 
CONFIGCOXIC .NOZZLR-; '160 -91.5 96.7 99-3 102.0 103.3 106.8 110.2 114.8 116.0 117.5 115.7 109.3 105.5
 
LOC NASA -ATES 200 95.2 .97.4 97.2 99.2. 100.2 103.0 107.4 114.0 117.0 120.5 121.2 118.0 105.0
 
DATE 06-07-77 250 96.5 95.0 98.8 102.3 104.3 106.8 107.Z 1,08.0 111.8 117.3 120.3 2,1.0 112.0
 
RUN 5 - H IC . 315 93.7 99.7 101.2 103.5 104.2 108.0 110.9 113.7 112.2 110.7 113.9 118.2 117.5
 
PTDRPT. 521 400 95.9 98.3 100.6 103.9. 105.6 107.1 103.6 112.1 114.-i 116.1 112.9 109.4 115.6
 
BAR 29.7 NG 500 96.3 99.2 100.8 103.8 105.0 107.0 110.? 113.3 111.0 111.5 114.0 114.D 108.0
 
C.***** NifIZ) 630 97.2 99.7 101.7 IG5.4 106.1 109.2 111.4 112.2 110.9 113.2 111.7 110.8 107.4
 
TAMS 63. DEG F 800 95.9 99.1 100.4 103.6 104.5 107.6 109.4 111.1 110.1 109.1 108.6 109.5 106.4
 
C290. bEG X) 1000 95. 97.9 99.1 103.1.103.9 106.1 109.0 109.9 108.6 108.9 108.6 106.2 101.9
 
WET 61. DEG F -'1250 94.5 97.5 99.6"103.5 104.4 106.7 107.8 108.7 107.0 106.4.105.6 105.5 100.5
 
(289. BEG K) 1600 94.4 96.9 98.8 102.3 103.6 106.0 107.? 105.5 105.0 105.7 103.9 I02.9 984
 
RACT13.12 GMJM3 2000 94-1 97.1 98.9 103.0 103.3 105.7 107.0 106.9 1041.8 104.4 10Z.9 101.'3 97.6
 
(.01312 KG"M3) *2500 92.5 96.0 97.9 101.9 102.8 105.0 107.0 105.8 103.6 102.1 101.7 99.6 93.5
 
NFA 6702. RPM 3150 92.2 96.2 98.3 101.8 101.7'104.2 105.4 105.6 103.9 101.3 100.1 98.2 91.9
 
( 702. RADiSECI 4000 .91.2 95.0 97.7 101.0 100.7 103.2 103.7 104.3 102.0 99.2 99.0 96.9 89.8
 
NFK 6676. RPM 5000 90.1 93.9 96.0 99.5 100.2 101.9 103.1 102.5 100.3 97.8 97.5 95.2 88.2
 
( 699. RAD/SEC) 6300 87.6 91.3 94.0 98.7 98.5 100.1 100.6 99.9 98.1 95.1 95.6 92.2 85.6
 
NFO 7685. RPM 8000 86.5 90.2 92.6 98.3 97.6 98.2 99.8 98.1 96.6 93.9 91.9 89.4 83.8
 
4 805. RAOJSEC210000 83.2 87.0 90.3 55.4 95.1 95.4 97.7 95.6 92.9 90.3 90.0 85.6 79.9
 
VS - 1517 FPS. 	 12500 79.4 84.2 8?.3 .93.3. 91.7 92.5 94.7, 91.5 89.1 85.3 85.4 81.2 76.2 
16000 73.9 78.9 83.7 88.8 87.9 69.0 89.8 87.0 85.1 82.6 40.7 76.3 74.3 
20000" 68-.3 "'73.9 79.5 87.3 83.9 85.1 a5.4' 82.8 80.5 80.0 77.8 75.6 73.;4 
OVERALL 	CALCULATED 106.9 109.9 111.8 115.3 116.2 118.? 120.9 1a3.2 13:S 125.5 126.2 125.5 122.0 
FNDS 117.9 121.4 12.5 127.1.127.5 129.8 131.6 132.4 151.2 132.2 132.5 131.9 128.5 
FULL SCALE DATA REDUCTION PROGRAM 
TABU. A-lob MODEL SOUND PRESSURE LEVELS (59. 'bEG. F, 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 




50 86.5 90.2 94.0 95.8 95.8 98.5 99.5 103.0 105.3 107.5 107.7 108.0
 
NO 	 EGA 63 88.6 92.0 95.8 96.8 97.8 101.1 103.3 107.8 109.3 111.3 112.5 112.8 
SIDELINE 70. FT. '80' 89.8 93.3 97.3 98.3 99.3 102.8 105.0 110.3 112.1 113.8 114.8 115.3
 
( 21.34 ,M) 100 91.5 95.0 98.3 100.0 101.0 103.5 105.7 111.5 114.0 115.5 116.5 116.3 
VEHICLE J79 125 93.5 97.2 101.0 101.8 103.3 105.8 108.2 114.3 116.5 118.5 119.7 119.3 
CONFIG CONIC NOZZLE 160 95.0- 98.0 101.8 103.5 105.0 107.8 110.0 115.8 118.5 120.3 121.2 121.5 
LOC NASA -AMES 200 95.7 99.7 103.2 104.7 106.2 108.0 110.4 115.7 119.0 120.7 121.4 122.2 
DATE C6-07-77 250 96.5 99.7 103.5 105.3 106.0 109.8 111.2 116.0 118.5 120.3 120.? 120.3 
RUN 5 - LOW MfC 315 97.2 101.2 104.5 106.5 108.0 110.0 112.7 116.5 118.5 119.7 120.7 121.2 
FSDR PT. 521 400 98.1 101.1 104.9 106.6 107.6 110.6 112.1 115.4 117.4 117.4 117.9 119.9 
BAR 29.7 HG 500 98.8 101.7 105.4 106.9 107.9 110.5 112.5 115.0 116.5 115.8 115.6 116.5 
(***** N/M ) - 630- 98.4 102.9 105.8 108.0 108.8 111.7 113.9 115.7 116.2 115.2 115.2 315.? 
TAMB 63. DEG F 800 97.8 101.4 104.5 106.0 106.9 109.6 112.1 113.5 113.6 112.1 111.9 112.5 
(290. bEG K) 1000 97.2 100.9 104.0 105.2 106.0 108.8 111.4 112.2 112.4 110.1 110.0 110.4 
TWET 61. bEG F 1250 96.3 99.2 102.0 103.5 104.5 107.6 109.4 110.9 110.1 109.&108.9 107.8 
(219. bEG K) 1600 94.7 98.0 100.1 101.6 101.8 104.9 106.4 107.2 107.8 106.6 106.3 106.8 
HACT13.12 GM/M3 000 92.6 94.9 96.0 98.0 98.5 101.1 103.6 104.9 105.0 103.6 104.5 104.0 
(.01312 G/M3) 2500 90.4 92.1 91.7 93.4 93.2 94.2 97.5 101.6 102.6 100.4 101.5 101.5
 
NFA 6702. RPM 3150 0.5 87.0 92.1 93.1 95.7 97.3 93.8 95.2 96.5 96.4 99.1 98.6
 
C 702. RAD/SEC) 4000 853.0 88.2 96.0 97.9 99.3 101.0 100.1 94.0 92.4 91.2 94.8 95.4 
NFK 6676. RPM 5000 85.4 92.7 97.5 99.5 101.7 102.4 102.0 99.2 96.4 90.1 89.2 90.0 
( 609. RAD/SEC) 6300 84.9 92.7 95.1 97.3 98.9 99.1 100.8 99.6 97.7 92.2 89.7 85.4
 
NFD 7685. RPM 8000 84.1 89.3 89.8 92.8 92.1 92.3 95.7 96.9 97.1 92,9 91.7 86.5 
( &05. RAD/SEC)10000 81.1 83.8 91.0 92.1 94.7 93.8 91.9 90.4 91.1 89.1 89.4 86.6 
"12500 77.2 84.5 87.0 90.5 91.4 90.3 92.9 88.8 86.0 83.4 84.7 83.6 
VJ - 1517 FPS. 	 16000 71.8 78.7 82.9 67.0 87.1 835S 85.7 85.1 84.1 81.2 81.6 81.4 0 o 
20000 67.8 74.8 77.6 83.0 81.9 82.0 82.8 80.2 78.7 81.0 82.9 82.0, 
OVERALL CALCULATED 108.2 111.8 115.1 116.7 117.9 120.4:122.5 125.9 127.7 128.? 129.4 129.8 
PNOB 117.1 120.6 124.0 125.8 127.2 128.9 130.6 132.6 133.8 133.9 134.6 134.9 , 
c" 
FULL SCALE DATA REDUCTION PR0GRAM
 
.. TABL A-l1a MODEL- SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL.-HUM. DAY)
 
ANGLES fROM INLET IN DEGREES (AND RADIANS)

40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FREQ(0-O 0)(105) L.40) (1.571 (.75(1.92)(2.093(2. 2732.362(2.44)(2.53)( 2.62)C2.79) 
.50 86.8 86.7 87.0 90.5 90.8 93.0 96.0 100.0 102.3 104.8 107.2 107.5 108.8 
NO EGA 63 87.1 S7.3 86.1 89.3 90.3 92.6 96.0 100.8 103.3 106.3 108.8 109.1 107.8 
•SIDrELINE"- 7O."PT.- -80 -87"o6- 8S,,8 a7.1 91.1 93-3 94.1 95-5 93-8 101.1 105-8 109.0 110.6 109.1 
£ 21.34 M) 100 85.8 87.5 92.3 96.8. 98.8 99.8 101.7 103.3 102.5 102.3 104.5 107.5 109.5 
VEHICLE J79 123 87.5 94.0 97.8 102.0 .103.5 105.8 108.0 112.8 112.3 112.5 109.0 103.0 110.3 
CONFIG CONIC NOzrS 160 92.,8 .97.7 100.3 104.0 104.8 108.0 111.7 116.8 118.5 119.8 118.0 111.3 107.0 
LOC NASA -AMES 200 97.0 98..4 98.5 100.5 101.7 105.0 109.4 117.0 120.0 123.2 123.4 120.2 108.0 0 
DATE 06-07-77 250 98.3 96.0 100.0 103.5 106.0 107.5 108.7 111.0 114.8 120.0 123.5 122.8 115.0 
RUN 5 - HIGH HIC 315 95.7 100.7 102.0 105.2 106.0 109.2.112.4 116.5 1157 11L.? 116.9 120.7 120.0 
FSDR PT. . 526 400 93.1 100.6 101.6 105.6 107.4 109.4 110.3 115.1 117.6 120.1 118.1 112.4 119.6 P'--
BAR 29.7 HG 500 98.3 101.7 102.5 105.8 106.8 108.8 112.2 116.3 114.5 114.8 119.0 119.0 112.5
 
(***.** NfIM2) 630 99.4 101.7 103.4 107.7 107.8 111.2 114.2 114.7 114.4 116.4 116.7 115.8 112.2
 
TAtl 63. DEG F 800 97.9 100.6 101.9 105.6 106.5 109.4 112.1 114.4 112.9 113.4 113.1 115.0 111.1
 (290. DEG K) 1000 98.1 99.6 100.9 104.9.106.2 108.4 111.5 112.4 111.9 112.4 113.4 111.7 107.6 
TuET 61. DEG F 1250 96.7 99.2 101.1 105.2.106.4 109.2.110.3 111.7 110.0 110.4 110.6 110.3 105.7
 
(289. DEG K) 1600 96.1 98.9 100.3 103.8 106.3 108.8 110.7 111.0 108.3 108.9 1,08.7 108.4 104.6
 
UACT13.12 GM/MS 2000 95.6 99.1 100.2 104.7 106.0 108.0 109.? 109.6 108.3 107.9 108.2 107.0 104.1
 
(.01312 KG/M) 2500- 94.3 97.8 .99.6 104.2 105.3 107.S 109.2 109.1 106.6 106.4 106.5 105.3 99.5
 
NflA 	 6806. RPM 3150 94.2 .98.0 100.3 104.1 104.0 106.;9 108.2 108.4 107.1 105.5 105.4 104.7 98.6
 
C 713. RAD/SEC) 4000 92.2 97.0 99.2 103.3 103.7 105.7 106.7 107.8 105.3 103.7 104.2 102.9 97.1
 
NF 6760. RPM SOCO 91.3 95.7 98.0 102.2 102.2 104.6 105.9 105.5 103.5 101.8 102.8 101.0 95.2
 
( 710. RAD/SEC) 6300 89.1 93.3 97.0 100.9 101.0 102.6 103.6 102.1 101.3 99.9 100.6 98.2 92.6
 
NFD 7685. RPII 8000 87.5 92.a 95.1 100.5 100.1 100.9 102.3 100.8 99.4 98.2 97.7 96.2 90.6
 
( 805. RAD/SEC)10000 84.7 89.2 92.6 97.2 98.1 98.4 100.5 99.1 96.4 95.6 96.5 92.9 88.4
 
1 500 80.6 85.9 90.1 95.5. 94.0 95.2 97.5 94.8 93.4 93.5 92.1 89.2 85.4
 
vi = 1636 FPS. 16000 75.7 80.9 86.4 90.6. 90.6 91.7 93.3 90.2 89-.9 89.1 89.2 85.8 79.8
 
"- 20000 70.3- 75.9 82.0 * 87.3 86.4 " 87.9 89.4 86.0 83.8 85.8 87.6 83.6 76.7
 
OVERALL CALCULATED 108.8 111.6 113.3 117.2 118.2.120.7 123.1 125.9 126.5 128.6 129.4 128.3 125.3 
PNDB 119.8 123.2 125.2 129.1 1 9.8 132.2.134.0 135.1 134.4 135.5 136.3 135.3 '132.6 
I 
FULL SCALE DATA REDUCTION PROGRAM 
ABLE A-11b MODEL SOUND PRESSURE LEVELS (59.-DEG.-F. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150.
 
-FREQ.--O.70(1.05)1.40) (1.57)(1.75)(1.92) (2.09)(2.27)C2.36)C 2.44)(2.53)(2.62)
 
50 87.5 91.7 95.3 96.8 97.3' 99.8. 100.7 104.3 106.8 108.5 109.2 110.0
 
NO EGA 63 89.3 93.0, 96.8 98.1 99.3 102.3 104.5 108.3 110.3 112.1 113.0 114.3
 
-SIDELINE 70. FT.- 0 91.3' 94.5' 98.3 99.6 100.6 103.3'106.0 111.3 113.1 115.1 116.3 117.1
 
( 21.34 N) 100 92.5 95.2 99.3 101.0 102.0 104.5 107.5 112.5 115.3 117.3 118.0 118.0
 
VEHICLE J79 125 95.0, 98.2 101.8 103.3 104.5 107.5 110.0 115.5 118.0 120.0 121.2 120.8
 
-CONFIG 	 CONIC NOZZLE 160-96.3"-99.2 102.8 104.3 106.5 108.8 111.5 117.3 120.8 122.3 122.5 122.8 
LQC NASA -AES 200 97.2 100.4 104.2 105.5 107.7 109.5 112.4 118.0 121.2 122.7 122.7 123.2 
DATE 06-07-77 250 97.8 101.7 104.5 106.3 108.3 111.0 113.2 118.5 121.5 123.0 123.0 122.3
 
RUN 5- LOW MIC .. 315 99.0"102.7 106.0 108.0 109.2 111.2 114.4 118.0 121.2 123.0 123.4'123.7
 
?SDR PT. 526 400 99.9 103.1 106.6 108.4 109.4 112.6 114.6 117.9 119.9 120.9 121.6 123.6
 
BAR 29.7 HG 500 101.3 103.7 107.1 108.4 109.9 112.8 115.0 117.3 119.5 119.5 120.4 121.0
 
(****** N/M2) ... 630'100.9 104.7 107.8-109.8 110.8 113.4"116.4 117.4-118.9 118.7"119.9 120.4-

TAMB 63. DEG F 800 100.3 103.1 107.0 108.5 108.9 111.4,'114.9 116.3 116.1 116.4 116.4 118.0
 
(290. DEG K) 1000 98.9 102.9 106.0 107.0 108.5 111.0 113.9 114.7 115.1 113.9 114.8 116.2
 
TWET 61. DEG F 1250 98.5 101.7 104;.5 105.7 107.3 110.1 111.9 113.4 113.4 113.4 113.4'113.3
 
(289. DEG K) 1600 96.9 101.0 102.9 103.6 104.6 106.9 109.4 109.7 110.6 110.3,111.3 112.1
 
HACT13.12 GM/M3 2000 94.9 97.9 98.7 100.7 101.3 103.9 106.6 107.4 108.3 106.8 I09.3 109.8
 
(.01312 KG/M3) 2500'" 93.4 95.1 95.2 96.9 96.2 97.5 101.3 104.8 105.3 104.4 106.2 107.0
 
NFA 6806. RPM 3150 90.0 90.7 94.1 94.8 97.7 99.0 97.1 98.2 100.0 100.4 103.9 103.9
 
t 713. RAD/SEC) 4000 85.8 89.4 97.8 99.9 101.3 103.2 102.9 96.5 95.1 -95.7 101.0 100.4
 
NFK 6780. RPM 5000 86.4 93.2 99.8 101.8 103.9 105.4-105.0 101.0 99.1 94.3 95.2 96.5
 
( 710. RAD/SEC) 6500 85.7 94.7 98.3 99.8 102.1 102.6 103.8 101.8 100.7 95.7 95.2 91.7
 
NFO 7685. RPM 8000 85.6 92.5 93.3 95.8 96.1 96.3 99.0 99.7 100.4 96.2 95.9 93.8
 
* ( 805. RAD/SEC)10000--82.1' 87.3 '92.8 93.9 97.0 96.3. 95.4 93.4 94.6 .93.1 94.9 94.8
•
"12500 78.2' 86.0 90.8 94.0 94.9 93.8 96.6. 91.8 90.3 86.9 90.2 91.1
 
vj = 1.636 PS. 16000 72.5 81.4 86.1 88.8 89.9 88.5 89.7 88.3 88.6 83.7 85.3 85.9
 
-20000 -68.8 -- 76.3- 81.1 86.0 84.6 87.7 86.3 83.5 84.4 82.3 84.2 87.0
 
OVERALL CALCULATED 110.2 113.6 116.9 118.4 119.8 122.3 124.8 127.9 130.2 131.3 '131.8-132.3
 
PNDB 119.2 122.9 126.1 127.8 129.4 131.3 133.1 134.8 136.5 137.1 137.9 138.5
 
.FULL SCALE DATA REDUCTION PROGRAM * 
. TABLE A-12 MODEL 50UND PRESSURE LEVELS <59. DEG. F,. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RAOIANS) 
40. 60. 80. 90." 100. 110. 120. 130.; 135. 140. 145. ISO. 160.
 9)FR a . 7<.70)(1.5)(1.40)(1.5731I.75)1.9z((2.09)(2.27.c2.36)(2.44)Ca.53)Z.62)(2. 
50 07.8 87.5 88.0 91.5 91.3 9345 96.0 100.5 103.0 106.3 108.5 108.5 109.3 
NO EGA 63 88.1 88.3 87.1 90.3 90.8 92.6 96.8 101.8 10441 107.6 110.0 110.1 108.3
 
SIDELINE 70. FT. 80 88.8 86.8 88.1 91.8 93.8 95.1 96.8 99.6 10141 106.1 109.8 111.3 107.1 
( 21.54 .M) 100 87.0 88.5 93.3 97.8 99.8 100.8 103.0 105.3 104.0 104.0 105.0 108.5 108.3 
VEHICLE J79 125 88.0 94.5 98.3 102.8 104.3 106.5 109.5 114.0 114.0 114.8 111.5 104.3 109.0
 
CONFIG ONiC 'NOZZLE160 93.5 99.0 100.8 104.0 105.3 108.5.113.2 118.5 120.3 121.8 120.0 123.5 106.8
 
LOC VNASA -AMES 200 98.0 99.7 99z5 101.7 102.? 105.2 109.9 118.0 121.5 124.7 124.4 121.2 107.7
 
DATE 06-07-77 250 99.5 97.5 101.0 105.0 107.5 109.0 110.2 112.8 115.5 121.5 124.5 124.0 115.5
 
RUN 5-HIGH MIC - 315 97.5 101.9 103.0 105.7 107.2 110.2 113.4 119.0 118.2 117.7 117.5 121.2 119.0
 
FSDR PT. 524 400 99.4 101.6 103.1 106.9. 108.6 110.6 111.9 116.4 118.9 123.1 120.9 114.9 119.4
 
BAR 29.7 HG 500 100.0 102.8 103.5 107.0 108.5 110.0 114.0 117.8 1 16.3 117.3 121.8.121.3 111.5
 
(****** N/m2) 1.630 100.7 103.4.104.9.108.2 109.3 111.9 115.2 116.7 176;.2 119.4'119.9 118.1 112.4
 
TAMB 65. DEG f 800 100.4 102.6 103.4 106.9 108.3 110.6 113.6 115.6 114.6 116.6 115.9 127.3 111.1
 
(291. DEG K) 1000 100.9 101.9 102.4.106.9.107.2 109.6 112.8 114.4 113.6 115.1 116.1 114.2 108.4 
tWET 61. 00 F 1250 99.7'102.0 102.9 106.? 10?.7 110.2 111".8 113.5 112.0 113.4 113.6 113.8 106.7 
(289. DEG ) 1600 98.4 100.9 102.3 105.8 107.6 110.3 111.7 112.8 1103 111.9 112.2 111.7 105.1
 
HACT12.52 G/M3 2000 97.6 101.1 102.2. 106.5.107.5 109.7 111.5 111.6 110.3 111.7 111.7 110.5 104.6
 
(.01252 KGtA33 2500 95.8 ,99.8 101.4 105.9,107.1 109.3 110.8 110.6 109.1 10,9.4 110.0 208.8 101.3
 
NFA 6898. RPM 3150 95.7 99.7 101.8 105.3 106.0 107.7 109.9 110.1"109;1 108.3 108.6 107.5 99.2
 
( 722. RAO/SECJ.4000 94.0 :99.0 100.7 104.8.104.9 107.5 108.5 109.3 107.3 106.2 107.2 105.9 97.9
 
Nr 6858. RPM '5000 93.1 -97.7 99;6 103.5 104.0 106.,2'107.6 108.0 105.8 104.9 106.0 104.3 96.5
 
( 718. RAD/SEC) 6300 90.9 .95.4 97.2 102.7.103.0 104.1 105.,2 104.7 103.1 102o.9 104.4 102.0 94.2 
NFD 7685. RPM 8000 89.8 93.8. 97.2,102.1 101.4 102.5 104.4 103.4 101.9 101.3 101.5 100.3 92.5. 
( 805. RAD/SEC)10000- 86.1 91.1 94.2 99.5 99.4 100.2.101.8 101.2 99.2 98.9 100.1 97.3 89.6
 
VS = 1709 FPS. 12500 83.0 88.0 91.7 97.4 96.3 97.'4 99.1 97.7 95.8 96.9 97.3 94.9 86.8
 16000 77.2 83.3 88.1 92.8 92.8 93.4 95.3 93.5 92.1 92.6 94.3 91.4 82.6 
,20000 - 71.7 .78.0 83-.8 89.6 -88.4 -90.1 91.5 89.6 88.4 '90.2 91.3 89.1 79.7. 
OVERALL CALCULATED 110.7 113.3 114.7 118.5 119.6 121.9 124.4 127.6 128L2 130.8 131.1 129.8 124.9 
PNDO 121'i5 124.9 126.6 130.5 131.3.133.5,135.5 136.9 136.2 138.2 138.4 137.4 132.6 
M 
FULL SCALE DATA REDUCTION PROGRAM 
............. - TABLE A-12b MODEL SOUND PRESSURE LEVELS (59. DEG., Fe 70 PERCENT REL. HUM.- DAY) 
0ANGLES FROM INLET IN DEGREES CAND RADIANS) 
" 40. 60. $0. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
... ....... FRE.Q. <0.70)(11.05)(l1*40)(11.5fl(11.75)( 1.92) 12.09)(12.2?)CZ .36) C .44)C€2.53) (2.6 )
 
50 88.8 92.5 96.3 97.5 98.0 100.0 101.2 105.5 108.0 110.8 110.7 111.5
 
NO EGA 63 90.6 94.0 97.8 99.6 100.8 103.1 105.0 109.8 111.6 114.1 114.3 115.3
 
SIDELINE 70. FT- 80 92.1 96.0 99.6 101.1 101.8 104.8 107.0 112.3 114.3 117.3 117.3 118.6
 
( 21.34' M) 100 93.5 96.7 100.0 101.8 102.8 105.3 108.5 114.0 117.0 119.0 119.2 119.0 
VEHICLE J79 125 95.3 99.2 102.5 104.3 105.0 108.3 111.0 117.3 119.8 122.3 122.5 121.S 
COtFIG CONIC NOZZLE 160 '97.5 99.7 104.0 104.8 107.3 109.8 113.2 119.0 122.3 124.0 123.5 123.5 
LOC 'JASA -AMES 200 08.2 101.7 105.5 106.7 108.7 110.7 113.4 120.2 123.0 125.0 123.7 123.5
 
DATE 06-07-77 250 99.3 102.7 105.8 107.8 109.5 112.5 114.2 120.8 123.3 125.0 124.3 123.0
 
RUN 5- LOWMIC 315 I00.2 104.2 106.7 109.2 110.5 113.0 115.7 120.0 123.2 125.7 125.2 125.0 
FSDR PT. 524 400 101.4.104.1 107.9 109.4 110.9 114.4 116.1 119.6 122.4 124.4 124.4 125.1-
BAR 29.7 HG 500 102.3 103.3 108.6 110.1 111.2 113.8 117.0 119.3 121.5 123.0 123.1 122.8 
(*/**** f421) •630 102.2 106.2 109.3 111.0 112.6 114.9 117.7 119.4'120.9 122.4 122.9 122.9 
TAMB 65. DEG F 800 102.3 104.6 107.,7 109.7 110.4 112.9 116.1 117.8 118.1 119.4 119.6 120.0 (291. DEG K) 1000 102.2 105.1 108.0 109.0 109.8 112.0 1 15.6 116.7 117.1 1 17.9 118.0 118.7 
TWET 61. DEG F 1250 100.8 104.? 105.5 107.2 108.3 111.4'113,4 114.9 115.4 116.9 116.9 116.3 
289. DEG K) 1600 98.2 102.5 104.4 105.6 106.1 108.2 110.? 111.5 11,2.6 113.8 114.6 115.3
 
HACT12.52 G,/143 2000 96.4 99.4 100.5 102.0 103.0 105.1 108.1 109.4 110.0 110.6 112.0 113.0
 
(.01252 KG/143) 2500 94.2 96.9 96.4 97.7 9?.7 '98.5 102.1 105.8 107.1 107.9 110.0 111.5
 
UFA 6898. RPM 3150 90.7 92.2 95.8' 97.6 99.7 101.8 99.1 99.9 101.5 103.6 107.9 109.9
 
( 722. RADISEC) 4000 86.6 90.9 99.5 102.6 103.5 I05.1505.1 99.0 97.9 99.0 104.0,105.6 
NFI 4858. RPM 5000 88.5 94.9 101.8 103.6 106.0 106.9 107.5 104.0 102.9 97.9 98.4 101.5 
( 718. RADISEC) 6300 87.2 96.0 99.6 101.6 103.1 103.6 105.8 104.6 103.8 100.3 96.8 95.7 
NFD 7685. RPM 8000 87.2 93.6 94.3 96.8 96.9 97.4 100.6 101.7 102.7 101.3 98.8 96.6 
C 805. RAQ/SEC)10000 83.9. 88.7 95.4 96.2 99.6 99.1 98.5 95.2 96.7 97.9 99.3 98.0 
VJ =1 709 FPS. 12500 79.3 87.6 91 .9 94.4 95.5 95.2. 98.2 95.7 94.2 93.3 96.1 96.9 
16000 74.3 82.9 87.5 91.0 92.0 90.7 91.6 91.3 92.6 90.5 91.2 92.0 
". 20000 -69.9 7M.1 82.6 87.3 86.4 87.2. 88.6 87.3 86.8 88.9 88.6 87.3 
OVERALL 	CALCULATED 111.7 115.2 118.2 119.8 121;1"123.6 126.2 129.8 132.i 133.9 133.7:133.6
 
PNDB 120.5 124.4 127.7 129.4 131.0 132.8 134.6 136.6 133.S 140.1 140.2 140.6
 
FULL SCALE DATA,REDUCTION PROGRAM
 
TAULEA-134 MlODEL SOUND PRESSURE LEVELS (59. DEG,-E, 70 PERCEIT REL. HUM. DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 
40. 60. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FRED.- (0 7?)1.05)(l.4O)t1.57 (1.7(1.92)(2.09)(2.27l2.36)C2-44)(2.53l2.623(2.79) 
50 88.8 89.0 89.3 92.5 92-0 95.3 97.7 102.3 104.3 107.3 109-2 109.8 110.5 
NO EGA 63 88.8 89.5 87.8 90.8 91.8 94.1 97.8 102.8 105.3 108.6 110.8 111.1 109.4
 
SIDELINE 70. FT. 80 90.1 88.3 89.3 92.3 95.1 96.1 97.8 101.1 103.3 107.8 111.3 112.8 107.8
 
( 21.34 M) 100 88.0 89.7 94.3 93.8 100.5 101.3 104.0 106.5 105.0 104.8 105.7 109.8 108.8
 
VEHICLE J79 125 88.5 95.0 99.5 103.8 105.5 107.0 110.0 115.3 115.0 115.5 112.0 105.3 109.0
 
CONFIG CONIC NOZZLE "160 94.5 100.2 101.5 105.3 106.5-109.5 114.2 119.8 121.3 122.8 120.? 114.3 107.0
 
LOC NASA -AMES 200 99.5 100.9 100.0 102.7 103.5 I06.7 111.9 120.0 123.2 126.2 125.4 121.7 108.7
 
DATE 06-07-77 850 100.5 .98.2 101.8 105.8 108.3 110.3 111.5 114.5-118.0 122.8 125.2 124.5 116.3
 
RU14 5 - HIGH -laC -- 315 98.2 102.7 104.2 10]7.0 108.2 111.5 115.Z 120.7"120.5 119.0 116.9 12Z.0 118.5
 
SDR P'. 525 400 100.6 102.6 104.1 107.9 109.6 111.6 113-6 118.9 122.4 125.1 122.6 116.1 119.6
 
RAR 29.7. HG S0C 12C1.3 104.0 105.0 108.5 109.5 111.8 116.0 120.0.119.S 120.8 124.0 123.3 113.0
 (****** NIM2) 630 106.2 105.9 106.7 110.2 110.6 113.7 116.9 118.7 119.9 124.9 122.2 124.1 115.4
 
TAB 63. DEG F 800 106.4 106.9 105.4 108.6 109.3 112.4 115.4 117.9 117.6 119.1 119.1 119.0 112.1 
(290. DEG K) 1000 105.4 107.4 105.9 108.4- 108.7 111.4 115.0 116.4 116.6 118.9 119.4 116.7 110.6
 
THET 60. DEG -
F "1250 103.0 105.5 107.4'110.5.1099 112.2 113.8 115.2 114;,7 116.9 117.6 116.3 108.7 
(289. DEG 0c) 1600 101.1 103.7 105.1 109.0 109.8 111.8 113.7 115.0 112.8 11,5.7 115.4 113.9 107.4
 
JACT12.36 GMIM3 2000 100.3 103.1 .103.9 109.0 109.5 111.7 113.7 113.9 113.1 114.7 115.4 113.0 106.6
 
(.01236 XGIM3) 2500 98.0 102.0 103.1 108.2.108.B 111.0 "113.0 113.1.111.9 112.9 114.0 111.6 102.5
 
NPJA 7000. RPM 3150 97.4 101.5 103.5 IC8.1 108.2 110.7 111.? 113.1 112.1 111.8 112.6 111.2 101.9
 
( 733. RAD/StEC) 4000 95.9 100.3 102.7 106.8. 107.2 109.0 111.0 111.8 110.3 110.7 111.0 109.6 100.3
 
NFK 6973. RPM 5000 94.6 9a.9 101.6 IC5.8 105.8 108.1 109.6 110.2 109.0 108.9 110.0 108.5 99.0
 
C 730. RAD/SEC) 6300 92.3 96.4 99.0 104.2 104.5 106.3 107.4 106.9 106.6 106.9 107.7 105.7 96.1.
 
NED 7685. RPM 8000 91.3 95.0 98.2 103.6 103.4 104.2.105.9 106.1 104.7,105.5 105.7 103.8 95.4
 
( 805. RAD/SEC310000 87.8 92.1 95.6 101.0 101.6 102.0 104.1 103.4:102.5 103.4 105.3 102.5 92.3
 
VJ 1 12500 89.5 93.2 .99.1. 98.3 99.1 100.1' 99.8 101.9 103.0 99.9 90.2785 FPS. 83.8 101.8 16000 78.9 85.0 B9.6 .94.5 94.5 95.6 97.7 96.2 95.8 97.3 100.0 96.1 85.8 
20000 73.1 80.2 85.7 91.5 90.1 92.6 94.2 92.3 93.3 9,5.9 97.5 93.0 82.6 
OVERALL CALCULATED 113.9 115.8 116.7 120.5 121.1 123.5 126.3 129.6 130.6 133.1 132.8 131.6 125.6 
PNDB 123.7 126.8 128.4 132.7 133.1 135.4. 137.4 139.3,139.0 140.9 140.8 139.7 133.6 
-J 
FULL SCALE DATA REDUCTION PROGRAM 
............TABLEA-13b MODEL SOUND PRESSURE LEVELS (59. DEGO F, 70 PERCENT REL. HUM. DAY) 
I " ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90. 100. 110.' 120. 130. 135. 140.- 145. 150. 
- FREQ. (O.70)(1.05)(1.40)(1.57)(1.75)( .92)(2.09)(Z.27)(.36)(2.44)(2.53)(2.62) 
50 89.8 94.0 97.0 98.0 98.8 101.3 102.7 106.5 109.3 111.3 112.0 113.0
 
NO EGA 63 91.1 95.3 98.1 99.8 100.8 103.6 106.0 110.6 112.6 114.8 115.8 116.3
 
SIDELINE 70. FT.- 80 -93.3 --96.3 99.8 101.1 102.3 105.6 108.0 113.6 115.8 117.6 118.8 119.8
 
( 21.34 M) lCO 94.8 97.2 100.8 102.3 103.8 106.3 109.5 115.5 118.3 120.0 120.7,120.5
 
VEHICLE J79 125 96.8 100.7 103.5 105.0 105.8 108.8 112.0 118.0 120.8 123.0 123.5 122.8
 
CONFIG CONIC NOZZLE- 160 98.0 101.0 104.5 106.3 108.0 110.5 114.2 120.3 123.3 124.5 124.2 124.8
 
LOC NASA -AME S 200 99.2 102.9 105.7 107.7 109.0 111.5 114.7 122.0 125.0 125.7 124.7 124.5
 
DATE 06-07-77 250 99.5 103.7 107.0 108.8 109.8 113.3 115.7 122.3 125.0 125.8 125.0 124.0
 
RUN 5 - LOW MIC - 315 101.5 105.2 103.2 110.2 111.2 114.0 116.7 122.5 125.7 127.0 126.4 125.7
 
FSDR PT. 525 400 103.1 105.8 108.9 110.4 112.1 115.1 117.3 121.9 125.1 125.6 125.6 126.6
 
BAR 29.7 HG 500 104.3 106.2 109.1 111.4 112.4 115.3 118.2 121.5 124.3 125.5 125.9 125.0
 
(****** N/1.2) 630 106.9 108.4 110.8 112.5 113.8 116.2 119.2 121.? 124.4 126.4 127.9 126.7
 
TAMB 63. DEG F 800 108.8 109.4 110.0 111.0 111.7 114.4 117.9 119.5 121.1 122.6 122.1 122.0
 
(290. DEG 9) 1000 107.4 110.6 111.2 110.5 111.5 114.3 117.1 118.7 120.1 120.6 120.8 120.9
 
TWET 60. DEG F 1250 104.8 108.0 110.0 109.7 110.3 113.1 115.1 116.7 118.4 119.6 119.9 118.8 
(289. DEG K) 1600 101.9 105.3 107.,4 108.4 107.6 110.2 112.2 113.2 115.3 116.8 117.8 117.8
 
HACT12.36 GM/M3 2000 99.4 101.9 103.0 104.2 104.8 107.6 110.1 111.2 112.-a 114.1 116.0 115.5
 
(.01236 KG/M3) 2500 97.2 98.6 98.7 99.7 99.7 101.0 104.3 107.8 110.1 111.6 113.5 113.5
 
UFA 7000. RPM 3150 93.0 94.2 98.8 100.1 101.5 103.3 101.3 101.9 104.7 107.1 111.1 111.1
 
C 733. RADISEC) 4000 39.0 92.9 I02.0 104.1 105.5 106.7 107.1 101.7 100.9 102.2 107.5 107.9
 
*NFK 6973. RPM 5000 '90.2 '96.9 103.6 105.6 107.7 109.1 109.3 107.0 105.9 102.4"101.9 103.8
 
( 730. RADISEC) 6300 89.2 97.5 100.8 103.1 105.1 105.6 107.8 107.1 107.8 104.7 102.8 98.5
 
NFD 7685. RPM 8000 88.4 95.1 96.3 99.1 98.9 98.9.102.3 104.5 106.7 105.7 106.2 101.4 ( 805. RAD/SEC)l0000 85.? 90.4 96.8 98.7 101.5 100.1 100.2 98.0 '101.0 101.9 105.7 102.9
 
YJ 1 FPS. 81.1 89.6 93.4 96.1 98.2 97.4 101.0 98.1 98.9 96.6 101.8 100.6
785 12500 
16000 76.7 84.3 89.5 92.7 94.5 93.2. 94.6 94.3 97.1 95.9 96.4 95.2 
20000 --75.1 - 80,1' 84.3 89.0 88.9 89.5 .91.3 -89.5 93.5 94.6 97.3, 94.2. 
OVERALL CALCULATED 115.3 117.8 120.0 121.2 122.3 124.9 127.6 131.6 134.3 135.5 135.7 135.3
 
PNDB 123 9 126.3 129.5 131.1 132.5 134.5 136.1 138.7,141.1 1422.143.1 142.5
 
FuLL SCALE DATA REDUCTION PROGRAt 
TAflLB A-lX4 MODEL SOUND PRESSURE LEVELS (59. DECC F,- 70 PERCENT REL. PUM, bAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 
40. 60. 80. 90.- 100- 110. 120. 130. 135. 140. 145. 150. 160.
 
FREQ.(070(1.05)41.40 1-157)1. 5-(1-92")(2.9)(2.27)(2.36)(2.44.1 2.53)42.62)(2.9)
 
50 89.3 89.5 90.0 93.5 93.3 95.5 98.5 103.0 105.0 108.0 110O5 111.0 111.5
 
NO EGA 63 90.3 .0.3 89.3 91.8 93.1 95.1 98.5 103.6 106.1 109.8 112.3 112.8 110.3
 
SIDELINE 70. FT. 80 90.1 '8B.8 90.3 93.8 96.1 97.1 99.0 102.3 104.1 108.6 112.3 113.8 109.1
 
( 21.34 M) 100 88.8 90.5 95.5 99.8 101.5 102.3 105.2 107.0 106.3 106.5 108.0 111.5 111.0 
VEHICLE J79 125 90.0 :96.2 100.8 104.5 106.0 108.5 111.7 117.0 116.3 116.5 112.? 106.5 111.8 
CONFIG CONIC NOZZLE 160 95.3 101.2 103.3"106.5 107.3 110.3 115.7 121.5 122.8 123.8 121.2 113.8 108.8 
LOC NASA -AMES 200 100.0 101.9 101.7 104.0 105.0 107.7 112.9 121.5 125.0 127.2 126.2 122.2 109.2 
DATE 06-07-77 250 101.3 99.2 103.0 106.5 109.0 110.8 112.2 116.0 120.0 124.5 126.5 125.3 115.3 
RUN 5c- H1IGHi MIC 315 99.5 103.9 105.7 108.5 109.5 112.7 116.7 123.0 122.2 120.2 120.9 123.5 119&7 
FSDR PT. 522 400 102.1 103.6 105.6 108.9.111.1 112.6 114.8 121.4 124.4 127.1 123.4 117.4 120.1 
BAR 29.7 JG 500 106.0 105.7 107.0 110.3 110.8 113.3 117.0 121.8 121.8 123.0 127.0 125.0 114.8 
(****** 1l112) 630 111.2 109.9 108.2 111.4 112.1 115.4 118.4 120.2 121.9 125.9 123.7 121.8 113.2 
TAMB 63. DEC F 800 110.6 112.6 108.6 110.4. 110.8 114.1 117.1 119.4 120.4 122.1 121.1 120.5 113.6 
(290. DEG K) 1000 109.4.111.1 110.6 111.1 110.7 113.4.116.5 118.4 118.9 121.6 121.6 1-17.4' 109.6 
TWET 61. DEG F 1250 106.5 108.0 111.1 114.0 112.2 113.7 115.3 117.7 117.5 119.6,118.6 117.5 109.0 
(289. DEG K) 1600 105.1 107.4 108.1 111.5' 112.6 113.5 115.7 117.0 116.0 118.4 117.4 114.9 107.4 
MiACT13.12 GMIM3 2000 104.3 106.4 107.7 111.2. 112.0 114.2 115.0 115.9 116.3 117.7 116.7 114.0 106.8 
(.01312 KGiM3) 2500 101.8 105.0 106.9 110.7.111-3 113.3 114.7 115.3 114.4 115.6 115.7 113.1 103.3 
NFA 7100. RPM 3150 101.2 104.2 106.0 110.1 110.2 112.2 113.9 114.6 114.9 115.0 114.4 111.5 101.9 
( 743- RAD/SECQ 4000 99.2 103.0'105.2 109.3 108.9 111.0 112-5 114.1 112.8 112.9 112.7 110.6 100-8
 
NFK 7073. RPM 5000 97.6 101.4 103.8"108.5'108.0 109.9.111.4 112 2 112-0 111.6 112.3 109.0 99.2
 
( 741. RAO/SEt) 6300 95.1 98.3 101.5 106.9 106.5 108.3 109.1,109.1 109.1 109.6 110.6 107.2 96.6 
NFD 7685. RPM 8000 93.5 96.9 100.6 106.3 105.4 106.2 108.3 108.3 107.6 108.4 108.2 105.4 96.1 
(.805. RADISEC)10000 90.2 94.5 98.3 103.2 103.6 104.1 106.5 106.3 105.1 106.8 106.5 103.9 93.7
 
YJ - 1894 FPS. 12500 86.1 90.9 95.6 101.0 100.2 101.2.104.2.103.5 102.6 105.8 104.1 100.7 90.9
 16000 81.2 86.9 92.2 97.1 96.6 98.2 100.1 100.2 99.6 102.1,101.2 96.8 87.3 
20000 75.3 '81.9 87.7 93.6 93.1 94.9 96.7 96.8 96.0 101.8 98.8 97.3 82.2 
OVERALL CALCULATED 117.6 119.1.119.S 122.6 122.9 125.1 127.8 131.5 132.6 134.7 134.3 132.3 126.2 





FULL SCALE DATA REDUCTION PROGRAM
TABLE A-L4b MODEL SOUND 	 PRESSURE LEVELS (59. DEG. F, 70 PERCEN , sit, HUM.-DAY) 
ANGLES FROM INLET IN DEGREES CAND RADI S 
40. 60. SO. 90. 	 100. 110. 120. 130. 135. 140. 145. 1
 
- FREQc o(0.70)(1.5)(1.0)(1.57 175)(1.92)(I2.09) (2.27) C2.36)(2.&2(2.53)C(262) 
50 90.8 94.2 97.5 99.5 99.5 102.5 103.2 107.3 110.0 112.0 113.0 114.3 
RO EGA 63 92.8 96.3 99.3 101.3 102.3 105.1. 106.5 111.6 113.6 116.1 117.0 118.1 
SIDELINE... 70. FT. 80 94.1 - 97.0 101.3 102.6 103.6 106.6 109.0 114.8 116.6 118.8 119.8 120.8 
( 21.34 M) 100 95.5 98.2 101.5 103.8 105.0 107.0 110.2 116.5 119.8 121.5 122.0 121.8
 
VEHICLE J7Q 125 97.8 101.0 104.8 105.8 106.8 110.0 112.7 119.8 122.5 124.0 124.5 123.a 
CONFIG CONIC NOZZLE-- 160" 99.0 102.0 105.8 107.0 109.3 111.5 115.7 122.0 125.0 125.3 125.5-125.3 
LOC NASA -AMES 200 100.0 103.9 107.0 108.2 110.5 113.0 116.4 123.2 126.5 127.0 125.7 125.2 
DATE 06-07-77 250 101.0 104.5 107.8 110.0 111.5 114.5 117.2 124.0 127.3 127.5 126.0 124.8 
RUN 5 - LOW MIC -315 I103.0 106.2 109.2 111.5 112.7 115.2 117.9 124.5 128.0 129.0 128.2 126.7' 
PTSDR' 522 400 103.9 106.3 109.9 111.4 113.4 116.1Y. 
 118.8 123.9 127.1 127.6 127.6 127.6 
bAR 29.7 HC 500 109.3 110.0 111.1 112.9 113.7 116.5 119.5 123.3 127.3 129.0 128.4 126.8
***4 ** WI12) 630 112.4 112.4 112.0 113.3 114.6 117.9 120.9 123.4 127.2 127.9 127.9 125.9 
TAMS 63. DEG F 800 113.3 114.9 112.7 112.7 113.4 116.1 119.4 121.8 123.4 125.6 123.9 123.0 
(290. DEG K) 1000 110.9 114.6 115.5 114.0 113.3 115.8 118.4 120.9 123.1 123.4 123.0 122.4 
TWET 61. DEG r 1250 108.0 111.5 113.5 114.0 112.8 114.9 117.1 118.9 121.4 122.6 121.6 119.8 (289. DEG K) 1600 105.2 109.0 109.9 111.1 110.8 112.4 113.9 115.? 119.3 120.8 120.3 119.1 
HACTIS.12 GM/M3 2000 102.6 1,05.6 105.7 107.2 107.8 110.1 111.6 113.9 1 16.3 117.6 118.5 117.8 
(.01312 KG/:'13) 2500 99.9 101.9 101.4 102.7 102.4 104.0 106.8 111.8 114.3 114.6 116.0 115.S
 
NFA 7100. RPM 3150 95.7 97.0 100.8 101.6 103.7 104.8 103.3 105.7 109.5 111.6 114.1 113.1
 
( 743. RAD/SEC) 4000 91.0 95.4 104.0 105.6 107.3 108.7 108.4 103.0 104.6 106.7 111.0 110.6
 
NlFK 7073. RPM 5000 91.4 99.4 106.0 107.5 109.4 110.6 110.8 107.5 107.1 104.3 105.7 106.0 
( 741. RAO/SEC) 6300 90.9 100.2 103.3 105.3 106.6 107.6 109.3 109,1 110.0 106.5 104.5 100.4 
NFD 7685. RPM 8000 90.6 97.8 98.3 100.5 101.4 101.3 104.7 107.2 109.9 108.9 106.9 101.3 
C 805. RAD/SEC)10000 87.8 92.6 98.5 99.9 102.5 101.5 101.4 102.4'I05.9 107.3 107.4 103.3 
vJ . 189A Fl'S. 12500 82.4 92.0 95.3 98.8 99.9 99.5 102.1 99.3 100.8 102.4 105.2 102.9 
16000 78.3 86.7 91.6 94.5 95.9 94.3 95.9 98.6 101.6 98.0 98.3 9,8.9 
-20000 76.3 - 82.3 86.8 91.5 90.9 92.2 93.3 93.7 96.9 99.5 98.9 95.8 
OVERALL CALCULATED 119.1 121.3 122.3 123.1 123.9 126.4.129.1 133.5 136.6 137.6 137.1 136.2
 
PN08 127.2 130.0 131.8 133.1 134.3 136.1 137.7 140.7 143.7 144.8 144,6 143.6
 
FULL SCALE DATA-REDUCTION PROGRAM 
TABLE A-15a fOEL'SOUND PRESSURE LEVELS,59. DEG. e, 70 PERCENT REL. HUM. UAY 
ANGLES FROM XfLETIN.DEGREES CAND RADIZANS)
 
40. 60. 80. 	 90.-.100. 110. 120. 130.- 135. 140. 145. 150., 160.
 
,-FRtEg., (.701.055 1.403(1.573(1 75(1.92)(2.09)(27)(2.363(2.44)C2.53)(262)(2.79)
 
50 90.5 90.2 91.0 .94.3 93-8 96.3 '99.5 103.8 106.5 109.5 112.0 112.5 113.0
 
NO EGA 63 91.1 .91.0 90.1 93.3 94.1 9S.6 99.8 105.1 107.8 111.1 113.8 113.8 111.8
 
SIDELINE 70. FT. 80 91.8 89.8 90.6 94.3 96.3 97.6 100.0 103.1 105.8 110.6 113.8 115.3 110.3
 
( 21.34 14) 100 90.3 91.0 95.8 100.0 102.0 103.3 105.5 108.3 108.3 107.8 108.7 112.3 110.5
 
VEHICLE J79 125 90.8 97.0,101.0 105.5,107.0 109.0 112.5 118.0 118.3 118.3 114.7 108.3 111.5
 
CONFLG CONIC K07ZLG 160 96.5 101.7 103.5 107.0 108.3 111.5 116.? 122.8 124.5 125.3 122.7 115.8 108.8
 
LOC NASA -AMES 200 100.5 102.4,102.0 105.0 105.7 109.0 114.4 123.2 126.7'128.7 127.2 123.0 110.0
 
DATE 06-07-77 250 102.5 100.5 104.0 107.8 109.8 111.8 113.7 118.0 12145 125.0 127.5 125.8 116.5
 
RUN 5 - HIGH MIC 315 100.7. 104.7 106.7 109.2 110.2 114.0 117.? 124.5 124.2 121.5 120.9 123.5 120.0
 
PSDR PT. 527 400 103.6 iOS.i 106.1 110.1.111.6 114.1 116.1 123.4 126.9 128.9 124.4 117.9 120.1
 
BAR 29.7 HG 500 110.3 109.2 107.8 110.8 111.8 114.3 118.2 124.3 124.3 125.0 128.0 124.5 113.5
 
(*.**** N/RM) 630 114.9 115.2'110.7 112.7 113.1"116.2 120.2 122.2 124.2 12?.7 124.7 121.8 113.4
 
TANB 63. DEG F 800 113.9 116.1 113.1 113.4 112.0 115.4 118.4 121.6.123.6 124.1 122.1 120.0 112.9 
(290. DEG K) 1000 110.9 113.1 113.9 115.6 112.9 114.9 117.8 120.1 121.9 123.4 122.1 117.2 110.1
 
TWET 61. DEG F 1250 109.2 111.0 112.6 117.0 115.2 115.7 116.5 119.2 120.2 121.1119.6 117.5 109.2
 
(289. DEG K) 1600 108.1 110.7 110.3 113.3 115.6 116.3 117.2 119.5 119.0 120.4 117.9 116.2 107.6
 
HACT13.12 GM/M3 2000 206.6 110.1 109.9 114.0 114.5 116.7 117.2 118.4 118.3 119.9 117.9 114.5 106.8
 
C.01312 KG/H3) 2500 105.0 108.0 108.9 113.2 114.1 115.3 117.2 117.6 117.4 117.4 117.0 113.6 104.0
 
NFA 7192. RPM 3150 103.9 107.7 109.3 112.6u112.5 114.9 116.2 116.9 117.6 117.0 115.4 112.2 102.6
 
C 753. RAD/SEC) 4000 102.2 106.0 107.7 111.8.111.9.113.7 114.7 116.3 116.0 114.9 114.0 110.9 100.8
 
NFX 7164. RPM 5000 100.5 104.7 106.5 110.2:110.5 11Z.4f113.6 115.0 114;3 114.1 112.8 109.7 99.2
 
( 750. RADJSEC) 6300 98.3 102.3 104.2.108.9.109.0 110.3 111.4 111.9 111.8 112.1 111.1 107.2 97.1
 
NF) 7685. RPM 8000 96.7,100.7 103.1 108.8.108.1 108.4.110.8 110.8 111.1 110.4 108.9 105.2 95.8
 
( 805. RAOISECIOOO ' 93.5 97.5 101.1 105.7. 106.1 106.6 108.7 108.6 1084.9 109.3 108.2 103.6 93.2.
 
vi = 1998 Fps. 	 1500 88.9 94.2 98.3 104.3 103.2 103.5 106.7 105.5 106.6 108.5 106.4 100.7 90.2
 
16000 83.9 89.6 94.9 99.8 99.6 100.7 102.8 102.2 103.6 104.1 103.0 97.8 86.1
 
20000 79.8 '84.7 91.2 96.3 "96.6 97.9 99.9 99.0 101h3 103.3 101.1 93.8 81.4
 
QV tKAl. CALCULATED 120.6 122.3 121.8 124.9,124.9 126.9 129.3 133.4 13449 136.4 135.3 132.5 126.4 
PNOB 129.8 132.6 133.6 137.0 137.4-139.2.141.1 143.2 144.1 144.8 143.8 140.7 134.3 
*. 
FULL SCALE DATA REDUCTION PROGRAM 
.......-- TABLE A-15b MODEL SOUNO PRESSURE LEVELS (59. bEG. F,.70 PERCENT REL. HUM. DAY) 
S-ANGLES FROM INLET IN DEGREES (AND RADIANS) 




50 91.0 95.0 98.5 100.0 100.8 102.8 104.2 108.8 111.0 113.0 114.2 115.8
 
NO EGA 63 93.1 96.5 101.1 102.1 103.3 105.6 107.8 112.8114.6 116.8 118.3 119.3
 
SIDELINE 70.- FT. - 80 94.8 98.0 102.3 103.6 104.6 107.6 110.0 115.8 118.3 120.1 121.8 122.1
 
C 21.34 M) 100 96.5 99.2 103.3 104.5 105.3 108.0 111.5 117.3 120.8 122.0 123,0 122.3
 
VEHICLE J79 125 98.0 102.0 105.3 106.8 107.8 110.5 114.0 121.3 123.3 125.0 125.7 124.5
 
CONFIG CONIC NOZZLE 160 100.3 102.5 106.3 107.3 109.8 112.0 116.7 123.3 126.3 127.0 126.5 126.3
 
LOC NASA -AMES 200 101.0 104.2 107.7 109.7 111.5 113.7 117.4 124.5 128.0 128.0 126.7 126.0
 
DATE 06-07-77 250 102.0 105.0 108.8 111;0 112.5 115.3 118.2 125.8 128.5 128.5 127.2 125.5
 
RUN 5-- LJOVMC 315 103.5 106.9 110.2 112.0 113.7 116.5 119.7 126.2 129.5 129.2 128.2 126.7
 
FSDR Pr. 527 400 106.4 107.3 111.1 112.6 114.1 117.6 119.8 126.6 129.1 129.4 128.1 127.6
 
BAR 29.7 HG , 500 114.0 112.2 112.6 113.6 115.2 118.0 121.0 125.8 129.8 130.3 128.6 126.8
 
(****** N/M2) 630 116.9 117.9 114.8 115.0 116.5 119.4122.2 125.4 129.4 129.7 128.4 126.2
 
TAMB 63. DEG F 800 115.8 119.1 118.2 115.7 114.4 117.4 120.6 123.8 126.4 126.6 124.6 123.8
 
(290. DEG K) 1000 113.2 116.6 119.5 118.5 115.5 117.3.120.6 122.? 125.9 124.9 123.5 122.2
 
TWET 61. DEG F 1250 111.0 113.5 115.7 117.0 115.5 116.6 118.9 121.2 124.1 123.9 122.6 120.0
 (289. DCZ K) 1600 108.7 112.0 112.9 113.1 113.6 114.9 115.9 118.0 122.1 121.8 120.8 -119.6
 
HACT13.12 GM/Ml3 2000 106.4 108.4 109.5 110.2 110.3 112.4.114.1 116.4 119.0 119.1 119.0 117.3
 
(.01312 KGIM3) 2500 103.7,104.4 104.7 105.4 104.4 105.5 109.0 113.8'117.3 116.9 117.0 116.0
 
NFA 7192. RPM 3150 99.7 99.7 102.8 103.8 105.7 107.3 105.6 108.7 111.7 132.9 114.4 113.4
 
( 753. RAD/SEC) 4000 94.0 98.2 106.3 108.4 109.-8 111.5 110.9 106.2 107.4 108.4 111.5 110.9
 
NFK 7164. RPM 5000 94.4'102.7 108.8 1.10.3 112.4 112.6 113.3 111.0 111.1 106.6 106.7 107.0
 
( 750. RADISEC) 6300 93.9 103.4 106.8 108.6 109.9 110.3 112.3 111.8 113.7 109.2 106.7 102.4
 
NFD 	 7685. RPM 8000 93.3 101.5 102.0 104.8 103.9 103.6 108.0 109.4 113.4 112.2 108.7 102.5 
C 805. RAD/SEC)10000 90.8 95.3 101.5 102.9 105.5 104.5 104.4'105.4 '108.6 109.8 109.1. 104.1. -VJ = 1998 FpS. 12500 85.7 94.3 99.5 103.5 103.4 102.3 105.4 103.5 104.8 103.4 106.2 103.6 
16000 80.8 90.2 94.6 97.3 99.1 98.0 100.4 102.1 104.9 102.5 101.1 99.1­
20000 77.5 85.1 90.3 95.3 94.9 95.0 97.1 98.2 100.2 100.5 100.2 95.8
 
OVERALL CALCULATED 122.4 124.5 125.4 1,25.5 125!6 127.9 130.6 135.4' 138.6 138.8 137.8 136.6
 




FULL SCALE DATA REDUCTION PROGRAM,
 
.",TABLE. A-lra MODEL-SOUND PRESSURE.LEVELS (59.-DEG. F,. 70 PERCENT REL. .4UM. DAY)
 
ANGLES FROM INLET mN.0EGREE8 (AND RADIANS)
 
40. 60. 80. . 90. 100.., 110. 120. 130. 135. 140. 145. 150. 160.
"FREO.- (0. 7( 1.05) (1I.4 03({1.5?) (1. ? 5)(1.92) l2.09) (2.27) (2.36) C2.44) C.53) £2.62) £2.79) 
50 91.5 91 2 91.3 95.0 .95.0 97.5.100.0 105.3 107.3 110.0 112.5 113.5 113.8 
NO EGA 63 92.1 91.8 90.3 93.3 94.6 96.6 100.0 105.3 108.1' 112.1 114.0 114.3 111.8 
SIDELINE 70. FT-, -80 92.6 90.8 91.1 95.3 97.6 98.8 100.5 103.3 105.6 110.3 114.0 115.6 110.3 
( 21.34 M) 100 91.3 92.2 96.5 101.0 103.3 104.3 107.2 110.0 109.5 109.0 109.0 113.0 111.0 
VEHICLE J79 125 91.3 97.5 102.0 106.5 107.8 109.8 113.2 119.3,119.5 120.3 116.5 109.3 112.3 
CONFIG CONIC NOZZLZ 160 97.0 102.2 104.3 107.8 108.8 112. 117.2 123.8 125.5 126.5 124.0 116.8 109.3 
LOt NASA -AMES 200 101.2 103.4. 103.2 105.7 106.5 109.2 114.9 124.0 127.0 129.0 127.9 124.0 110.2 
DATE 06-07-77 250 103.3 101.0 104.0 105.0 111.0 113.0 115.2 119.5 121.8.125.5 127.5 126.0 116.5 
RI4N 5 - HIGH IC 315 101.7 105.2 106.7 109.7 111.0 114.2 118.4 127.0 126.2 124.0.121.2 123.7 120.0 
PSDR PT. 9523 400 106.6 106.3 107.1 110.9 113.1 114.9 116.8 124.4 128.1 129.9 125.9 118.4 119.1 
BAR 29.7 HG 500 113.5 112.5 109.0 112.3 112.8 115.3-119.2 126.0 126.8 125.8 128.0 125.0 112.5 
(-***** N(M2) 630 116.9 117.9 112.7 114.2 114.3 117.2 120-.9 124.? 125.9 128.9 124.9 121.6 113.7 
TAMB 63. DEG F 800 114.1 117.9 116.1 115.4 113.5 116.6 119.6 123.4 124.9 125.4 121.9 120.0 113.1 
(290. DEG K) 1000 112-4.114.4 115.4 118.1 114.4 115.6 119.3 121.4 123.6 124.4 122.6 118.2 110.4 
1250 111.2 112.5 113.9 118.2 117.7 117.5 118.3' 121.2 122.2 122.4 119.9 117.8 109.0 10 TWET 61. DEG 	F 

(289. DEG K) 1600 109.6 112.7 111.8 115.0 116.8 118.0 118.9 120.8 120.3 121.? 118.7 115.9,107.6 
kACT13.12 GMJM3 2000 108.8 111.9 111.7 115.5 115.5:118.5 118.7 119.6 120.1 120.? 118.4 114.5 106.8 0 
104.0 W(.01312 KGPM3) 2500 106.8 110.0'110.9 114.9'115.3 116.8 118.5 119.1 119.1.11F.9 117.2 113.6 

NfEA 7351. RPM 3150 105.9 110.0 110.8 114.6.113.7 115.9 117.4 118.6 119.4 118.3 116.1 112.7 103.1
 
( 770. RAD/SEC) 4000 103.9 108.3 109.5 113.5 112.9 115.0 116.2 118.1 117t5 116.2 114.2 111.4 101.6
 
NI 7323. RPM 5000 IC2.6 107.2 108.3 112.5 112.0 113.6 115.1 116.5 116.5 115.3 113.5 109.? 99.9
 
( 767. RAO/SEC) 6300 99.8 104.3 106.0 110.4 110.8 112.1 113.1 113.4 114.1 113.6 112.6 107.4 97.1 
NED 7685. RPM 8000 98.5 103.2 105.4 110.3 109.1 110.9 112.6 113.6 113.4,111.9 109.7.106.2 96.3 
- ( 805. RAOISEC)10000 95.Z 100.5 1033 107.4 10766 107.9,110.7 111.1 111.4-110.3 108.7 103.4 92.9 0 
VJ = 2077 FPS. 12500 91.6 96.9 101.1 106.0 105.0 105.5.108.5 108.5.10911 110.0 106.6 100.9 90.2 0 e 
16000 85.9 92.9 97.7 101.8 102.1.102.5.105.1 105.5 107.1 106.1 103.5 99.1 86.1 
20000 31.0 88.2 94.0 98.8 98.,1- 99.9 102.2 102.3 104.0 105.0,101.3 95.8 82.? 
OVERALL 	CALCULATED 122.3 124.3 123.6 126.6 126.3 128.2 130.5 135.0 136.3-137.4.135.8 132.9 126.3
 
PNDB 131.6 134.7 135.1.138.7.138.6 140.4 142.3 144.9 145.7 145.9 144.2 141.1'134.0
 
FULL SCALE DATA REDUCTION PROGRAM
 
.-. TABLE A-16b MODEL SOUND PRESSURE LEVELS 59. DEG. Fe 70 PERCENT REL. HUM. -DAY)
 
ANGLES FROM INLET 	 IN DEGREES (AND RADIANS) 
40. 60. 80. 	 90. 100. 110. 120. 130. 135. 140. 145. 150.
 
FREQ; 	(0.70)(1.05)(1.40)(1.57)C1.75)(1.92)C2.09)(2.27)2.36) (2.44)(2.53 C 2.62)
 
50 92.0 95.5 99.5 100.3 101.0 103.5,104.7 109.5 112.0 114.0 115.2 116.3
 
NO EGA 63 93.8 97.0 101.6 102.1 102.8 105.a 108.3 113.6 115.3 117.8 119.3 120.1
 
SIDELINE 70.- FT. 80 96.1 -99.0 102.6 103.6 105.1 107.8 110.0 116.6 118.8 121.1 122.3 123.1
 
( 21.34 M) 100 97.3 100.0 103.8 105.5 107.0 109.3 112.7 118.5 121.8 123.3 123.7 123.5
 
VEHICLE J79 12S 99.0 102.5 106.0 107.3 108.3 111.3 114.7 122.3 124.3 126.5 127.0 125.5
 
CONFIG CONIC NOZZLE 160 100.5 103.2 107.3 108.5 110.5 113.5 117.0 123.8 127.3 128.0 127.2 126.5
 
LOC NASA -AMES 200 102.2 105.4 109.0 110.2 112.2 114.2 118.7 126.2 128.7 128.5 126.7 126.?
 
DATE 06-07-77 250 102.8 106.2 109.5 111.3 112.8 116.0 119.0 1 7.3 129.5 129.0 127.5 126.0
 
RUN 5 - LOW MIC 315 105.0 107.9 111.2 113.0 114. 2117.0 120.? 128.0 130.7 130.7 129.4 127?
 
PSDR PT. 9573 400 108.4 109.3 112.1 113.6 114.4 118.1 120.8 128.1 131.1 129.9 128.6 128.1
 
BAR 29.7 HG 500 118.0 115.7 113.6 114.4 116.2 118.8 122.0 127.0 131.8 131.3 128.9 126.5
 
(*-***. N/M0f -- 630 119.4-120.9 117.8 116.5 117.1 120.4-123.2 127.7 13%2 130.7 128.4 126.4
 
TAMB 63. bEG F 800 116.8 120.1 120.7 118.2 116.2 118.4:122.1 125.8 128.1 128.1 125.1 123.5
 
290. DEG K) 1000 114.4 117.6 121.0 120.7 117.5 118.3 121.4 124.9 127.9 126.1 124.0 122.2 
-"TWET 61. DEG F 1250 113.5 115.5 116.7 118.2 117-8 118.4-119.4 123.2 126.1 125.1 122.9 120.3
 
(289. DEG K) 1600 110.7 113.8 114.1. 114.1 114.8 116.9 116.9 120.0 123.3 123.1 121.3 119.6 
HACTI3.12 GM/13 2000 108.6 110.4 111.0 111.7 111.3 113.9 115.4 117.7 121.3 120.3 119.8 118.0
 
(.01312 KG/M3) - 2500 106.4 107.1 '106.2 106.7 106.2 107.0 110.3 115.3 119.1 117.9 118.0 115.?
 
NFA 7351. RPM 3150 103.2 102.2 104.3 106.1 108.2 108.8 106.6 109.4 112.5 113.4 115.6 113.6
 
( 770. RADISEC) 4000 98.0 100.2 108.3 110.4 111.8 112.5 112.1 107.5 108.6 108.7 112.0 110.6
 
*NFK 7323. RPM 5000,- 95 4 104.7 110.5 112.3,113.7 113.9 114.8 113.0 113.6 107.8 106.9 106.2
 
( 767. RAD/SEC) 6300 95.4 105.4 108.6 110.1 111.4 111.1,113.5 113.8 116.2 111.7 106.0 101.4 
NFD 7685. RPM 8000 95.6 103.5 104.0 106.0 105.4 10S.6 109.0 112.4 115.9 113.7 108.7.103.8 
---- ( 805.-RADJSEC)10000-93.8- 98.3 103.3 104.4"107.0 106.3 106.1 106.1 109.9 111.1 108.9 105.1. 
yj 	 2077 12500 89.7 96.8 101.5 103.8 104.1 104.0 107.6 106.0 107.3 104.2 106.4,103.6
 
1FPS.6000 83.3 92.9 96.4 98.8 100.9 100.0 101.9104.1. 108.1 103.2 101.3 97.9
 
-20000-80.0-87 8- 92.6---96.3 96.4 97.5" 99.1 100.2 102.? 102.8 100.7: 95.3
 
OVERALL CALCULATED 124.7 126.4 127.1 127.0 126.9 128.9 131.6 137.0 140.1 139.8 138.3,137.1
 
PND8 132.7 134.9 136.3 137.1 137.9 139.1 140.8 144.6 147.8,147.2 145.7 144.3
 
FULl SCALE DATA REDUCTION PROGRAM 
TABLE; A:-a- MODEL'SOUND-PRESSURE-LEVELS (59. DEG., Fs 70 PERCENT REL. HUM.'DAY) 
.... S . 'ANGLES FROM INLET IN DEGREES (AND RADXANS) 
40. 60. 80. 90. 100. 110.- 120. 130. 135. 140. 145. 150. 160.o 
""FREQ4 (0.70)C1.05)C1.40)C1.s7l<1.?5)1.92rc2.09)C2.27lc226)(a.44)(2.53)(2.62)C2.79) 
50 91.0 90.5 91.5 95.0 95.0 97.3 99.7104.5 107.0 110.0 112.5 113.0 114.0 
NO EGA 63 92.3 92.0 90.8 .93.8 94.6 96.6 100.3 105.8 108.6 112.3 115.0 114.8 113.8
 
SIDELINE 70. P_. 80 92.3 90.5 91.,8 95.6 '97.3 98.8 101.0 103.8 105.6 110.8 114.0 115.6 111.1'
 
( 21.34 M) 100 91.0 92.0 97.0 101.3 103.3 104.5 107.2 109.8 109.5 109.3 109.5 113.0 109.5
 
VEHICLE J79 125 92.0 98.2 102.0 106.0 107.8 109.5 113.5 119.3-119.5 120.0 116.2 109.0 110.5
 
CONFIG CONIC NOZZLE 160 970 102.2 104.5 107.5 108.5 112.5 117.7 124.3 125.5 126.8 124.0 116.8 107.5
 
LOC NASA -AMES 200 10145 102.9 103.2 105.5 106.2 109.2 115.4 124.0'127.5 129.5 128.2 123.5 108.7
 
DATE 06-07-77 250 103.3 101.7 104.5 108.8 110.8 113.0 115.2 119.3,12165 125.8 127.5 126.0 116.5
 
RUN - -HIGH HIC 315 101.7 105.9 107.0 110.0 110.5 114.2 118.7 127.0 126.0 123.5 121.5 123.5 119.7
 
FSDR. PT. 523 400 107.1 106.4 107.6 110.6 112.9 115.4 117.1 124.1 127.9 129.9 125.4.117.1 118.9
 
BAR 29.7 HG 500 113.3 113.3 109.3 112.0 112.8 114.8 119.5 126.3 125.8 126.3 128.0 125.0 113.5
 
(******.N/M2) 630 117.2 118.4 113.4 114.4 114.3 117.7 ,121.2 124.7 126.2 128.4 124.9 121.3 113.2
 
TA S 65. DEG F 800 114.4 117.4 116.6 115.6.113.8 116.4 119.4 123.6.124.9 125.1 122.1 120.0 112.9
 
C291. DEG K) 1000 112.4 114.4 115.4 127.9 114.? 115.9 119.3 122.1.123.9 124.4 122.1 117.7.109.6
 
TWET 61. DEG F 1Z50 111.7 113.0 114.1 118.5 117.2 117.7.118.5 121.7'122.0 122.4 120.1 127.8 108.7,
 
(289. DEG K) 1600 110.6 112.4 112.3 115.0 117.1 118.0 118.9 120.8 120.5 121.4 118.4 115.9 107.6
 
HACT12.5Z GM1M3 2000 109.1 111.6 112.4 116.0 115.8 118.Z 118.5 119.6 120.6 120.7 118.2 114.8 106.8
 
C.0125Z KG6M3) 2500 107.3 110.3 111.1 114.7.115.3tlI?.5 118.8 119.1.119.6 .119.1 117.0 113.4 203.5
 
RA 7350. RPM 3150 107-2 110.2 111.5 114.8 114.5.116.2 118.2 118.9 119.1 117.8 115.9 112.2 102.2
 
( 770. RAD/SEC) 4000 105.2 108.8 110.5 113.5 113.2 115.0 116.7 118.3 1,17.3 116.0 114.0 110.6 100.6
 
NrX 7308. RPM 5000 103.4 IC7.? 109.6 112.8.112.3 113.9 115.4 116.5 11613 115.4 113.0 109.3 99.0
 
( 765. RADJSEC) 6300 101.1 104.4.106.7 111.2 110.5 111.6 112.9 113.4 1141 113.7 111.4 107.0 96.4
 
NfD 7685. RPM 8000 99.8 103.0 105.4.110.8 109.7 110o. 112.4 112.9 112;7 112.5 109.3 105.3- 95.2.
 
( 805. RAD/SEC210000 - 96.6 100.6 103.4 108.0 108.7 108.Z-110.8 110.9 110.? 109.9 109.1.103.3 93.1. 
1 12500 93.0 97.5 101.4.106.1.104.8,105.4.108.8 107.9 108.8 109.9 106.8 100.7. 89.3
 
V3 =2078 PPS. 16000 88.2 92.8 97.8 102.5 102.3 102.9 105.3'105.2 106.4,105.3 103.6 97.4 85.9
 
20000 83.4 88.?' 94.5 100.1 99.2,100.6 102.2 103.6 103.1 104.2 101.3 95.1 80.2
 
OVERALL CALCULATED 122.6 124.5 124,.0 126.7.126.4.,128.3 130.7 135.1 13613 137.4 135.8 132.7 126.1
 
PNDB 132.3 134.9 135.7;138.9 138.8:140..7.142.7 145.0"145.6 145.9 144.1 140.9 133.7 
'I 
FULL SCALE DATA REDUCTION PROGRAM
 
- - TALDA-17b MODEL SOUND PRESSURE LEVELS' (59. DE6; F, 70 PERCENT'REL. HUl.- DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)




50 92.0 95.2 99.5 100.8 101.5 103.8 104.5 109.3 11Z.0 114.3 115.0 116.0
 
NO EGA 63 94.1 97.5 101.6 102.3 103.6 106.3 108.5 114.1 113.8 118.6 120.0 120.6
 
SIDELINE 70. FT. -80 96.1 -99.0 103.1 104.1 105.3 108.3 110.5 116.8 117.1 121,1 122.3 123.1
 
21.34 M) 100 97.3 100.0 103.5 104.8 106.3 109.5 112.7 118.8 121.8 123.5 124.0 123.8
 
VEHICLE J79 125 99.5 102.7 106.0 107.5 108.5 111.3 115.0 122.3 124.8 126.5 
127.0 125.0
 
CONFIG CONIC NOZZLE, -160 100.8 103.2 107.3 108.5 110.5 113.5 117.5 124.5 127.3 127.8 127.0 126.5
 
LOC NASA -AMES 200 102.2 105.4 109.0 110.2 112.0 114.7 118.7 1 6.2 128.7 129.0 127.2 126.2
 
DATE 06-07-77 250 102.3 106.2 109.3 111.8 113.3 116.3 119.0 127.5 129.5 129.0 127.5 125.5
 
RUN 5 - LOW MIC -315 105.7 108.4 110.7 112.5 114.2 117.2 120.4 128.2 131.0 130.7 129.2 127.5
 
FSDR PT. 523 400 108.9 110.1 112.1 113.6 114.9 118.4 120.9 128.1 130.9 130.4 128.1 12M6
 
BAR 29.7 HG 500 118.0 116.3 114.1 114.9 115.9 119.0 122.0 127.8 132.0 131.3 128.9 125.8
 
- (..**** N/M2) *.- 630 119.2 121.2 117.8 116.8 1 6.8 119.9 123.2 127.? 131.4 130.4 128.4 125.4,
 
TAM8 65. DEG F 800 117.3 120.6 121.2 118.5 115.9 118.4 121.6 125.8 128.6 127.4 124.1 123.0
 
(291. DEG C) 1000 114.9 117.9 121.0 1M0.7 117.3 118.3 121.4 124.9 127.6 125.4 123.5 121.7
 
TWET 61. DEG F - 1250 113.3 115.7 117.2 118.0 118.0 118.1 119.6 123.2 125.9 124.6 122.4 119.3
 
(289. DEG K) 1600 111.2 114.0 114.4,114.1 114.-B 115.9 116.4 120.0 123.6 122,3 120.6 118.8
 
HACT12.52 GM/ 3 2000 100.4 110.9 111.2 111.7 110.5 113.6 114.6 117.7 120.5 119.6 118.3 116 .3
 
* (.01252 KG/M3) 2500 lD5.4 107.4 105.7 106.7 105.4 106.2 108.8 114.1 118.1 116.6 116.0 114.?NFA 7350. RPM 3150 101.5 102.0 105.3 107.3 108.7 110.3 107.6 107.4 111.2 111.4 113.1 112.1 
C 770. RAD/SEC) 4000 96.3 101.4 109.5 111.6 112.8 113.7. 113.4.109.0 108.7 106.0 109.3 108.1 
-NFK 7308. RPM 5000- 97.;5 105.4 111.6 113;1 114.5 115.2 115.3 114.2 114.6 109.6 104.2 103.5 
C 765. RAD/SEC) 6300 97.0 106.2 109.3 110.1 111.4 111.3 113.8 114.4 117.3 112.8 106.5 100.2
 
NFO 7685. RPM 8000 97.4 103.6 103.8 105.6 105.4 105.1 108.3 112.0 115.9 113.8 110.0 104.1
 
( 805. RAD/SEC)10000-94.2- 98.2 104.6 105.7 108.1 107.9 107.2 105.0 109.5 110.2 108.5 104.7
 
VS - 2078 FPS. 12500 88.3 97.9 101.6 103.6 104.0 103.9 10?.7 108.4 109.7 102.6 104.1 103.6
 
160G 84.5 93.6 97.5 100.,2 102.0 101.? 102.4 103.8 109.4 106.0 98.4 96.5 
'2000 "84 -89.6 92.6 97.3: 96.9 98.0 99.4 102.1.105.3 101.4 100.1 95.8 
OVERALL CALCULATED 124.7 126.8 127.3 127.2 126.9_129,0 131.6 137.2 140.2 139.7 138.1 136.6 
PNDB 132.6 135.3 136.6 137.5 138.2 139.6 14%0'144.7 147.8 147.0 145.2 143.6 
FLLL SCALE DATA REDUCTION PROGRAM
 
,tA-18, MODEL SOUND PRSSURE LEVELS C59. DEG. F, 70 PERCENT REL. HUM. DAY) 
ANGLES FRCM INLET IN DEGREEs CAND RADIANS) 
- 40. 60. 80. - 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FRED. (0.70)(1.05)(1.40)(1.57)C1.75)C1.92)(2.09)C2.27)C2.36)C2.44)(2.53)C2.62)(2.7-9) 
50 75.G 74.0 74.0 76.3 76.3 77.3 79.0 79.8 80.5 80.8 79.7 79.5 76.8 
NO EGA 63 -90.8 89.3 87.1 88.3 83.3 87.6 88.3 87.6 87.8 87.1 86.5 86.8 85.3 
SIDELINE 0.C FT . So 82.3 81.5 79.6 81.1 80.8 80.3 80.5 80.1 n0.1 20.3 80.0 80.1 79.6 
C 21.34 V) ICe 72.3 73.7 76.3 78.5 79.3 78.5 77.0 73.3 73.0 73.3 74.7 76.3 75.5 
'	VEHICLE J79 125 75.3 78.0 80.0 82.3 82.8 83.0 83- 81.5 79.0 75.8 72.5 74.3 75.0
 
CONFIG 32 - CHUTE 160 77.C 79.0 79.8 e2.5 83.3 85.0 87.0 86.5 85.0 82.8 78.2 71.3 72.0
 
LOC NASA -,VES 200 75.7 75.2 73.7 .76.0 77.5 79.5 83.Z 8S.2 85.5 84.7' 8C. 9 76.0 65.7
 
DATE 06-0-77 250 74.E 75.7 79.8 E2.3 83.0 82.0 79.2 81.5 84.5 85.3 83.2 81.0 64.5
 
RuN 6 -HIGH XIC ,15 76.5 79.7 79.7 8'22 34-2 86-0 87-2 84.7 30-2 79.7 82.4 81.2 70d,5
 
F.4DR PT. 636 400 77.4 77.8 79.6 83.1 82.4 82.4 83.6 86.4 86.6 82.9 76.6 78.1 72.6
 
eAR 29.9 WC 50 75.5 77.5 78.5- 81- 80.8 81.0 83.2 81.0 79.3 80.3 78.2 73.0 69.3
 
(****** hN02) 630 75.7 78.4 80.4 83.2 82.8 82.4 83.6 82.7 82. 9 79.7 75.1 75.6 66.7
 
TAMB 61. DEC F 800 74.1 77.8 78.4 01.1 80.5 80.9 81.1 82.4 0.9 77.1 75.6 71.3 65.9
 
<ae. DEC K) ICCC 73.1 74.8 75.6 72.1 78.2 78.9 80.0 80.6 80.1 78.1 74.6 72.2 65.4
 
TWET 54. DEG F 1250 71.7 73.2 75.6 78.o 73.4 7Q.2 79.8 80.5 78.7 76.1 .73.6 72.0 64_7
 
(2q5. DEE K) 160 71.6 72.2' 74.6 76.8 78.3 78.5 78.9 79.0 77.3 74.7 72.7 70.4 64.1
 
s4ACT 8.71 GV/UM3 "-'200" 71.3 71.9 73.7 77.7 77.3 77.7 78.7 77.6 77.6 74.2 71.7 68.g 63.1
 
(.00871 KC /M3) 2500 69.C 70.6 73.6 76.7 76.6 76.8 77.8 76.1 75.6 72.4 70.2 67.1 60.3
 
NFA 5C50. RFM 3150 68.7 70.8 73.6 75.6 75.5 76.0 77.0 75.7 75.7 71.3 68.9 65.8 58.2
 
- C 525. RAD/SEC) 4000 67.8 69.9 71.8 74.4 74.5 75.6 75.3 74.4 73.9 69.3 67.4 64.0 56.4
 
NFK 5040. ;FM 50CO 67.0 69.3 71.4 73.6 73.9 74.3 74.0 73.1 72.4 68.0 66.5 62.5 54.6
 
( 528. RACISEC) 63CC 63.2 67.6 69.9 71.4 72.7 73.8 72.4 70.9 69.9 65.2 63.5 59.4 51.2
 
NP D 765. 9FM ac80 63.0 66.6 68.o 71.2 71.3 72.1 70.8 69.5 68.6 62.5 59.8 57.2 49.4
 
S80.5 RAD/SEC)10000 61.1 64.9 66.4 68.2 69.6 69.7 68.6 66.8 65.9 58.7 5E.4 56.0 46.3
 
VJ 501 FPS. 12500 56.4 61.6 63.7 66.1 66.1 66.9 64.9 62.9 60.6 55.6 53.6 56.6 45.2
 
- -16000 -53.4- 57.3 59.0---C.1 61.2 61.3 59.0 56.7 56.2 49.3 47.5 58.6 46.9
 
2aCCO' 54.9 56.0 56.3 57.1 57.C- 58.1 58.3 53.4 55.1 48.9 46.0 60.7 47.3 
OVERALL CALCuLATED 92.7 92.4 92.1 94.3 94.6 94.8 95.8 95.5 95.1 93.7 92.0 91.0 88.2 




FULL SCALE -A?4 PEtUCTIoN PR0Gp~tM 
TA.BLEA-18b '1OCEL SOUN 	 PRESSUTF LEVELS (59. )EG. F, 7 0 ECNT -L. H,'. frAYA) 
-PGLeS FROM INLET IN DEGcOIFFS (&%th QAD!L9NS)4r." 6o. R. on. 100. 110. 12n. 
 13n. 135. 140. i5. 150.
FREQ. 
(0.70) (l.C5) (1.4 0)(1.57) (1.75) (1.92)C2.0Q) 2.2.7) (2.36) (2.44) c2.53)( 2.62)

50 77.r 77.2 31.3 81.R 2.5 83.0 13.5 83.3 84.0 83.n 82.? 81.3
NO EGA 61; 
 9n.' 6r.3 A9.1 AP. 3 3.A 8S.6 SV .P 87.3 83. q 8t. $.5 97.A51 DELIPIE ?'. Ft. 80 82.8 81,F 8=3.3 83.8 84.1 84.6 Q4. 8 85.1 S.3 84.1 ? . t . IC 21.34 M) lCr 7 7.f-
, 
76.7 80.5 V.8 53.3 84.0O 5.? R5.5 85.q 04~. x PVrIITCLG .170 17S 77 . q? .R P. . P. PX. P.4. c As.7 R.. R6.i q ,'. PrI.. Rl .C(nFI 3 2 - CHUTe 160 77. 7P.2 8'.5 83.5 85.0 ?6.U P7. 7 A7.8 88.5 87.3 ?6.7 85.3LOC NASA -AI[ES 200 77.5 77.9 81.2 82.0 83.5 8 2 85.7 86.5 86.7 84.7 R,.? RP. 704TE 06-07-77 250 73*f 7?.2 82.8 34.1 85.3 86.0 87.2 87.0 87,5 85.5 84., 82.0RUN: 6 - LOW MIC 315 79.7 80.2 84.0 85.7 87.5 87,7 88.7 89.2 89.5 8?. 85.? 8?.5FSDR PT. 636 4C0 89.1 30.3 83.9 84.9 q5.9 87.1 83.3 R7.4 8S.4 84.9
r 	 1t.1 81.6RA3 " ?9.A IIG 5 8Q. 79.5 8.9 83.6 84.2 84.3 .16.0 34.8 85.3 83.3 80.3 75.5(*****. N/t') 630 	 78.9 80.6 84.3 85.0 85. 85.4 86.9 85.9 86.2 83.2 80.1 77.9TA'11 61. DE6 F 8V0 77.0 77.8 8Z. 2 83.2 82.7 8?.9 R4.8 84.5 84.6 81.4 77.6 76.0
 ( .0. DE; ) 100P 74.7 76.3 79.2 70.5 80.3 81.0 qt.1 83.4 81.6 
 79.& 77.5 75.2TWET 5. DEG F 1250 72.5 73.5 76.7 7F.2 50.3 8n.6 82.9 83.4 83.9 80.4 77.1 73.2(235. DEG K) 1600 70.4 71.3 74.4 76.1 76.6 77.4 79.4 79.7 81.3 7S,1 75.6 71.3HACT 8.71 GMIM3 2P 67.4 67.6 70.5 72.5 72.R 74.9 76.6 77,7 78.8 76.1 74.8 71.3(.On871 KJM3) 2500 64.7 64.2 65.2 67.7 68,2 69.5 73.3 76.6 76.8 72.9 72? 70.5
NFA 505C. RPMI 3150 61.3 61.8 67.4 67.4 67.8 67.8 60,1 72.7 72.S 7.1.7 70. D 6.9C 529. RAOISEC) &C')C 61.7 65.5 70.t 72.2 72.4 71.1 60.2 67.8 6Q.5 67.1 68.4 6i.8
,'flP, 50C.40. qo;., 50nl 63.9 63.3 7?.'4 73.2 75.3 74.5 72.1. 6.9 67.0 64.3 65.6 64.5C 528. RAD/SZC) 63-0 63.3 .57.4 70.5 71.3 73., 73.5 75.0 71.9 67.3 6N.6 64.4 6n.9JFD 7685. RPM 8000 61.6 64.5 65.4 68.4 69.0 7-.2 73.4 71.4 67.4 63.5 61.8 59.3
C 305. RA/SE0lcnIO 58.4 61,, 65.8 .66.9 63.8 66.6 67.8. 67.6 
 65.2 6.2 59.1 55.4
VJ a 501 PS. 12500 55.7 61.0 62.9 64.0 
 67.5 66.2 67.8 64.9 60.0 57.7 55.2 52.816Cn0 54.0 53.6 57.7 5P.3 61.7 57.1 60.6 65.In 54.2 52, 53.1 5?.2 
zoan~o 5',.q 53.2) 54.7 ss3 57,7 55.9 56.2 61.6 51.7 52.4 54.1 33,?
CVERALL CALCULATED 93.5 
 92.5 95.1 95.9 96.7 97.1 03.3 99.1 9S.6 '0;.8. 95.7 04,1
PrDB 07.1 1 01.4 1r2.5 103.5 104.0 105.3 105.1 105.3 1103.1 I01.3 90.0 
FLLL SCALE-DATA-REDUCTION PROGRAM 
TABLE A-19a MODEL SOUND PRESSURE.LEVELS (59. DEG. F, 70 FERCENT REL. HUM. DAY)
ANGLES FROM INLET IN DEGREES (AND RADIANS)
.40.---60.- 8O.- -0. 100. 110. 120. 130. 135.- 140. 145. 150. 160. 
FREQ. (0.70)(1.05)(1.40).1.57)<1.75) (1.92)(2.09)(2.27)(2.36)(2.44)2.53)(2.62) (2.79) 
50 80.5 81.2 82.8 85.0 85.3 88.0 91.0 93.3 95.5 96.3 97.5 97.8 96.8 
NC . GA 8680.8 81.3 86.1 95.8 97.3-63 . - 83.3 84.8 39.3 92.3 94.1 96.3 96.1
 
StOELINE 70. FT. 80 78.6 78.5 81.3 E4.1 85.3 86.3 87.3 88.8 91.1 92.8 94.5 95.6 94.3
 ( 21.34 m) laO 76.5 80.7 86.0 8E.5 89.5 90.5 90.7 89.3 87.5 7.0 8Z.5 91.3 91.0 
-- VEHICLE- -J9-.-- 125-- 77.8--85.2 -- 90.0-- 93.0 94.8 96.0 -96.7 96.3 94.3 91.5 87.5 85.8 88.3 
CONFIG 32- CHUE - 160 83.3 88.5 91.0 94.0 96.5 98.3 101.0 101.3 100.3 97.5 93.2 87.0 85.0 
LOC NASA -AVSS 2CC 84.7 86.4 87'.2 85.2 91.7 94.2 98.2 100.0 99.5 98.2 95.4 91.2 79.0 
-- DATE 06-0?-77 ------ 250- 85.0- 5.0 9o 92.5 94.0 94.5 93-5 95.5 9 7.0 96.0 94.7 92.5 79.3 
RUN 6 - HIGH IC 315 82.7 90-2 91.5 92.2 95.2 97.2 99.7 97.7 93.2 92.0 92.4 91.2 83.2 
FSDR PT. 628 40C 87.4 89.1 91.4 93.6 94.1 94.9 96.6 98.9 96.9 93.9 89.3 88.1 84.6 
- BAR 29.9 HE -- 50- q6." 9 92.3 - 9Z.8 93.5 95.3 98.0 96-3 93.5 93.5 92.2 87.8 '2.8 
(***... N/VZ) 630 90-2 93-1 94.2 91.2 95.8 96.9 99.6 97.9 96.7 94.4 91.6 90.8 81.7 
TAMB 	 6'. DEG F EO0 E9. 1 92.6 93.4 96.4 96.0 96.6 99.1 98.4 95.9 93.9 92.9 88.8 83.4
 
.(285. DEC K) -- 1000 --- 8.6 -91.6 - 93.9 97.1 -96.2 97.6 100.2 98.9 S 94.1 90.9 84.4
96.4 56.4 

TrET 54. DEG R 125C 23.7 91.7 95.4 5E.2 98.7 1 CC.C 101.0 99.5 97.7 96.9 94.6 93-3 86.2 
(285. DEC K) 1600 89.9 91.9 96.3 9E.8 100.6 101.3 102.2 100.8 99.0 97.7' 96.7 93.9 87.6
 
f-ACT 8.71 GPS ---- 2000- 91.1 - 93.4 96.4 ICC.2 100.8 102.5 103.2 101.1 100.6 99.2 97.7 94.5 88.6
 (.00871 KC/M3) 2500 91.8 93.6 96.9 100.4 101.1 102.C 104.0 100.6 100.4 98.6 97.5 94.6 87.5 
NFA 6450. RPM 3150 92.7 94.5 98.1 1C0.4 100.5 101.5 103.2 100.9 100.7 98.3 96.2 94.3 87.2 
- -( 675. RAO/SEC) 4000---91 .1---94.1 -97.1 99.6 99.5- lol.e 102.1 100.7 99.4 97.1 95.6 93.3 85.6 
NF 6458. RPM 5000 90.0 94.1 96.9 99.4 100.1 101.C 101.8 99.9 98.4 96.3 95.0 92.3 84.8
 
( 6?4. RAD/SEC) 6300 87.7 92.8 96.2 98.6 99.2 101.3 99.6 97.7 96.7 94.0 93.5 89.4 A2.7
 
NFD 7685. RPM - 8000 - 86.5 -- 91.9 95.0 95.2 99.0 99.6 99.0 96.8 96.1 91.0 89.8 86.9 80.4
 
( 805. RADISE)10000 83.6 89.9 93.4 96.2 97.4 98.2 97.4 94.6 93.9 87.7 88.2 83.5 76.0 
12500 -78.9 874 91.2 95.1 94.3 95.6 93.4 91.4 89.1 86.1 84.4 79.1 70.2 
-VJ - 1213 FPS. -16000----72-.4--81.6 - 66.7 --89.4- 89.7 90.8 87.3 86.2 84.2 79.1 77.C 72.1 62.1 
20000 67.6 77.3 82.8 85.9 86.5 87.6 83.0 82.2 78.6 74.9 72.3 68.2 58.0 
OVERALL 	CALCULATED 1C.8 105.0 107.9 110.7 111.2 112.5 113.6 112.3 111.2 109.6 108.3 106.5 102.8 
. .... . -.. PNDO -115.5 -118.2 -121 .3--I 23.9 124.4 125.7 126.9 125.1 124.4-122.3 120.7 118.4 112.0 
I­




TABLE A-19b M rEL S ! Ng PPI.SSUPF LEVELS (S9. DEG. F, *t EC TRFLo D Y) 
o ANGL.ES FPO11 INLET !N DEGREES CAtND QA,'D1-8NS)
 
-- 4C. 61^,. SO. 90. 1 ',)C ., 11 P. 120. 130. 135. 140. 145. 150.,
 
-RED. (0.70) (1.05) (1.40) ( $ 1 7 )( . 2 2 0 )( .7 ? 3 )( . /)(.5 )(.6.
 
50 33.5 85.5 90 .3 91.5 o2. 94.0 05.7 97.8 99.3 99.3 -99.7 99.8
 
t;0 	sr a 6 R4.8 86.3 91.1 (93.1 04.6 95.3 97.5 OQ.3 90.6 9n. P 101.0 IOP,. 6
 
$r E ]'S T r 5.1 91.-% Q1.6 96.8 101.1 1 Oq. R 101. x 10-1.3
70 86.8? 94.R. .g 100. 6 

( .?1.?4.1) 110 a5.3 86.5 91.0 92.5 93.5 07.7 99 O. 53 90.o9 .5 o5
 95.5 00.3 o 
VEHICLE J79 125 '85.S M e. 92.8 9-4.3 95.3 9 7. 8 99.5 101.3 10 1 . 10n.5 1 ( P. ' 9 .3 
C 014F 1G 32 - CHTE 160 85.3 88.2 93.(' 94.8 97.5 99.0 In?.o 103.3 103.3 107.0 100.5 9%.5J 
LOC NASA -APES 2rPo 8 7 .0 88.4 93.0 94.7 96.7 98.2 JPCI.7 Ini1.7 1D1.2 08.7 97.4 9 .? 
DATE 06-r)!-77 750 87.r. 89.0 93.5 95.0 96.5 908.3 lIt%5 Ir I.5 99.R 06.8 f6. ? 0"1. t 
R U.1 6 - LOWvMIC 315 &8.O 91.2 95.? 06.2 98.? 99.2 In1.4, In2..0 100.7 98.2 95.9 93.0 
FSDR PT. 628 1CO 0.1 91.3 95.6 06.6 97.6 99.4 IN1.1I 1P1.1 100.1 96,.1 95.1 9; .4 
8 ; R7{ 27.9 HS' 500 9 2.0 93.5 96.1 96.6 96.9 98.0 1 l .n 00.0 99.0 97.0 94.6 9n.8 
(-***** ",112) 630 93.2 95 .6 98.3 98.1 98.3 99.4 lr2 . 6 100.9 1On. 2 9"1.2 95.9 9 .4 
8 •
TA ,.B 61. DEG F 8s'0 9z.r 93., 97.2: 98.2 97.9 98.6 107-6 101.n1 99.0 9?./4 95.4 91:. 
(2S9. DEE K) IPO0 91.2 93.1 97.2 9e..7 0)9.3 ()9.5 I('3.3 101.2 100.6 97.9 96.3 9" ,, 
TV ET 54. DEG F 1250 90.0. 92.2 96.7 9,8.5 99.5 101.4 IC-3.6 I0Z.7 102.4 1 O',,.4 97.6 95.8 
(Z85. EG K) 1600 89,2 92.1 96.4 97.4 98. 100.7 InZ.o7 10?..5 1D2.6 I n.? 99.6 9,q.1 
H4CT P..71 G II;. 2CO0 87.6 89.6 9Z.5 9S.0 76.n 9g.9 In?2.6 I0N.4 102.3 101.1 100,.1 97.S 
(.00a 7! KG/f 3) 25f'0l 87.9 8R.4 89.2 91,,2 92.4 95.0 99.3 101.6 101.6 100.1 90,.0 98.5 
NFA 64,5%n '?P% 3150 85.A 86.3 9)0.9 91.Q 92_.5 9" .3 95.q 9().S 99.r 98.7 91.2 97.4 
-' ( 675. RAO/,5EC) 4PrP 9.4.4 e9.3 94.9 9,A.7 97.1 97.1 O .7 96.8 96 ,8 95.1 q6.4 06.n 
.
N;FK 6438. PON, 59rV0 E7.9 92.3 97.9 99.2 101.3 100.3 9?R.,4o0.9 94.5 9" .0 9%q9 91 . 
( 6 .. RAD/SEC) 6300 37.5 93.4 96.3 97.P. I1On.3 100.3 101.3 97.6 05.1 97.6 9Z.4 9,' 6 
:jrv 7685. Rpm 8n.)n 5.6 90.2 91.9 94.9 96.5 97.2 9Q.7 98. I 96.6 -9 .7 80.1 AP. I 
( MS5. RADtSEC)I0O00 81.4 85.? 92.8 93.9 96.0] 93.4 95.5 .95.9 93.9 91.? 86.6 55.? 
Yo - 121) FPS. 12500 77.7 87.0 90.4 03.1 96.2 93.4 04.3 91.1 *-9.7 8R.0 84.9 81.1 
... WOOl 72.5 79.0 85.2 8r.3 89.7 86.1 89.6 16*.0 A ..9 81 .0 7R. 6 74.2 
20OPT0 66.6 77.-2 81 .2 86.1 A6. 2 83.9 A&,.7 82.1 79.2- 77.1 7Z. 9 69.9 
OVEPALL CALCULATE:D 102.2 104.7 I08.6 11L,.r 111.3 112.Z 114. 5 114.4t 114*.0 11'2 .5 111.7 1 1'1. 3 
PtNDO 113.3 116.5 121 .0 122.4 124.0 124.? 125.7 17.6.0 125.6 123.9 122.9' 1?1.7 
FtLL SCALE DATA REDUCTION PROGRAM . ...
 
TABLE A-20a MODEL SOUND FPRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
40 - 60.- 80.- 90. 100. 110. 120. 130. 135. 140. 145. 150. 160.FREQ. (C. 705(I.0'5)(C1.40 (1.575 (1. 755 (1.925 (2. 89) C2. 275 (.36) C2.445 (2. 535 (2.625 (2.795
 
50 82.5 84.0 65.8 85.0 88.5 90.5 93.2 96.5 98.8 100.0 101.5 102.5 102.8NC EGA 63"'83.1 34-0 83.6 E6.1 88.1 89.6 93.0 96.3 99.1 100.8 101.8 102.3 102.8
SIDELINE 7C. FT. 83 82.6 82.0 E5.1 E7.8 89.6 90 E 91.3 93.1 94.8 7.8 10C.3 101.6 101.6
 
SE21.34 m) ICO 79.3 83.7 89.5 9Z.3 9.6 95.8 91.3 93.1 94.0 92.3 9.2 97.3 98.0
 
2J1 9 125 82.0. 89.0 -95 9.3 98.3 99.5 101.0 14.5 100.3 98.0 93.5 91.0 95.0 
CONFIG 32- Ct 160 Z6.0 91.7 95.3 97.8 99.3 09.0 104.7 105.5 104.3 I928 99.2 93,0 91.0 
LOC NASA-AFES 20 88.5 91 91.7 97.0 99.3 9.5 01.? 104.2 104.3 104.0 101.4 93.2 85.5 
DATE 06-7-77A 25C 8.5 887 917 .3 98-C 99. 99-0 18.2 100-C 100-3 101.5 98.5 85.0 
RUN 6 - HIGH XIC 315 86.0 93.4 95.0 94.7 99.0 100.7 103.2 1C2.5 98.5 96.0 95.4 96.0 33.7 
PSDR PT. 629 4rC 89.4 92.1 94-6 97.1 93.6 99.6 100.6 102.1 101.4 100.1 94.6 91.4 89.9 
EAR 29.9 HG ... 560 89.5 94.0 -;5.3 97.5 98.! 99.3 102.2 101.0 97.3 97.0 97.0 93.3 s.3C*k**** %'/F2) 630 92.2 95.6 97.2 99.7 99.8 181.2 103.1 100-4 100-2 98-9 94.9 94.6 85.9 
TAMS 61. DEC F 800 91.1 95.1 96.6 99-4 99.8 100.4 102.6 1 C0.9 99.6 97.4 95.9 93.0 87.6(285. DEC X) lCo 91.4 94.3 97.4 106.4 100.2 101.1 104.0 101.4 100.4 99.6 97.4 94.4 89.4 
TwET 54. DEC F 12;0 92.0 94.7 98.9 I11.5 102.4 IC3.7 104.8 102.5 101.0 100.1 92.6 97.3 91.2 
(285. DEG K) 1600 92.9 95.4 99.8 1C1.8 103.8 1C5.G 107.4 104.8 102.5 101.7 loC.4 98.7 92-4 
HACT 3.71 GHX3- 2000 94.! 96.4 IC0.4 104.0 104.3 106.7 108.5 105.4 105.6 104.4 102.2 100.8 95.3 
.90271 K/103) 2500 94.5 96.8 100.6 104.2 105-6 107.C 108.8 105-3 106.1 1c4,4 IC3.0 101.1 95.0 
NFA 	 67C0. RPM 3150 95.5 97.5 101.1 IC3.6 104.3 106.7 108.0 105.4 106.2 103.8.103.2 100.8 94.7 
. ( 701. RADtSEC) 4000 94.1 98.1 100.8 103.6 104.0 106.3 107.1 105.2 104.2 102.6 101.6 100.5 94.1

.NFK 6687. AFW 50CO 94.0 98.3 101.2 1C0.4 104.4 IC5.a 106.0 104.6 103.7 102.3 101.7 100.0 93.8
C 7CC. RAD/SE0) 63C0 91.4 
 97.3 1U1.2 ICZ.4 104.0 105.E 104.4 I 2°2 101.9 100.5 99.8 97.4 91.?
 
NED 7685. APM 8000- 90.5-'96.9 ICo.0 ICS.4 103.8 105.1 103.8 102.0 100.9 98.2 96.5 94.7 89.4 ( 805. RAD/SEC)IGCCO 87.3 94.6 98.4 1CI.0 102o.6 103.2 102.4 99.8 98.2 94.7 95.7 91.7 85.0 
VS = 1453 FF3. 12500 83.4 92.6 96.7 10C.4 99.8 100.9 98.9 96.6 95.1 93.6 92.1 88.4 80.2 
16C00 76.4- 87.3 92.0 95.1 95.2 96.e 93.3 91.9 89.9 87.3 86.7 81.6 72.4 
2CCO 71.1 83.3 88.8 91.9 92.5 93.8 90.0 88.4 86.1 84.4 82.5 77.5 66.8OVERALL CALCULATED 104.8 108.5 111.8 114.5 115.4 117.C 118.1 116.4 115.9 114.7 113.6 112.3 109.5 0 
PNDE 118,5 121.8 124.9 127.5 128.5 130.3 131.4 129.4 129.3 127.6 126.6 124.6 119.1 
-FULL SCALE DATA REDUCTTO% 
'I~AatV: 
PROGR,', 
AX-2oh ,M,ODE L S D U ") PR E I;S UR E LEVJE LS ( qO. DEG . F, .7 PlFRC S-­4T . :p . liJ ." A _ 
40. 60. 80. 90. 100. 110. 120. -130. 135. 140. 145. l1S0, 
FREQ. Cl0.70)(1.05)(1.40)(1.57)(1.75)(1.92)(2.09) (?.27)(?.36)Q2.44)(2.55)(2.6z) z 
•50 95.0 87.11 02,.S 94.3 95.5 97.3 o9. !ni.5 in3.3 103.8 104.5 104. J .~ PC 
'41) EGA A3 97.6 P9.P 94.5 95.1 9R.1 09.1 1fPi.5 ln4.3 InS.l3 1 5.8 In7.01 ln6.6 -
( 1.34 '1) 10D ,3.8 8?.S 94.5 7;6.0r 91.n 9Q. 8 102.2 103.5S 115.3 104.8 106.,rI1S.3 
VE HI CLE ,79 125 80.8 91.7 96.5 97.5 99.3 101.0 10'3.5 106.0 106.3 106.0 106.0 104.3 
COIZ 2-CHUJT 160' 39.8 91.7 97.0 98.5 101.3 0.0I570. 107.5 106.3 105.0 103.3 











97.0 98.8 I01.P 102.8 
09.2 1 (0.2 102.5 103.5 
104.7 
105.4 
1 n5. 5 1nt .5 101.8 





'SDR PT. -29 4 MA 2o.6 94.3 9P .9 10%.1 I02.1 103. 6 105.9 I0S.1 1,14.6 1f)1.6 90.6 97.4 
34 R 29.c HG 500 94.3 96.Z 09.1 10I0.1 101.7 1 0l3. 0 105.2 103.3 101.3 101.3 -99.3 9 6.C 
(**A&** N/1"2) 630} 94.9 97.6 10-2.5 4102.3 103.1 103. 9 106.6 104.7 10 o9 IMIo.4 99.6 97.7 
TA MS 61. DEG F 80V 94.3 95.8 1010.7 101.7 102.2 102.6 106.1 104.0 103.6 1r-1.1 98.9 97.5 
(?AQ. DEG K:) lnO{ 93.7 96.1 10(). 7 1V.1 .7 102.8 103.5 1C7.3 104.7 103.6 101.4 99. F 7.9 
TWET 54. DEG r 1250 92.3 95.2 I00.? 102.0 103.3 1 LI. 1 Ind. 1 10S.9 105.6 103.0 I1 .4- 1 0D.1 
( 5 DFG K) 16no r??,? 95.3 ')9.1 100.0 102.6 10L.2 ln6.9 105.7 106.6 10 4.6 104.1 IrZ..S 
HAC 8.71 C r/tAl. 20rC- 71.4 92.9 96.2 98.7 100.3 103.4 106.4 10G6. 4 1P6.,I 105.S 105.5 103.5 
(.00871 KG/f43) 25r -91.4 91.2 93.4 95.4 96.9 99.7 lf'3.I1 106.1 106.8 1C4. 6 105.2 1 t,.5 
NFA 670,C. qP.'! 3150 33. 5 S9.3 94.9 95.9 97.5 98.3 98.6 102.7 103.f) 102.4 103.7 103.9 
C 
NJFV 
791. R DISEC) 




9 0 .) 
?3.0 
76.6 
98.6 101.0 102.1 
101 .9 193.? 106.1 
102.6 ln1.O] 





100.3 IP2.? 103.1 
97.0 91).9 11'.5 
( 70]0. RACD/$EC) 6300 00,.8 47.2 101.0 10?.9 105.6 105.5 106.9 103.1 101.1 96.8 99.1 0 .1 
NrD 7685. RP;l 8C00 89.9 95.0 95.9 99.4 101.0 101.0 1D4.9 103.1 102.1 98. r 96.3 95.8 
C 805. RAD/$EC)l0000 86.2 Q0.0 97.1 99.4 101.3 99.1 99. - 99.9 99.4 97.? 93.S 9?.2 






















.$ R 8- .z 
20000 7n.6 31.9 86.4 91.3 92. n 90.4 . 90.9 87.9 86,. 84.1 Rl. 1 70.4 
OVERALL. CA LCUL.ATED 105 .1 107.9q 112. . 113.9 115.7 116.6 118.3 118.4 113.5 117.2 117.1 116.1 
PD.-DO 116.5 120.1 124.8 126.6 128.5 129.1 1301.4 130.1 130.3 128.4 128.5 127.8 
FULL SCALE DATA REDUCTION PRO4RAM. 
TABLE A-21a MODEL SOUND PRESSURe LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
40.' 6U. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 160. 
FREQ. CO.7C)(1.05)(1.40)(1.57)(l.75)(1.92)(2.09)(2.27)(2.36)(2.44)(2.53)(2.62)(2.795 
40 83.E 85.0 86.3 E$.0 90.0 91.2 94.5 97.8 100.3 101.5 103.5 104.8 103.5NC EGA 63 84.1 85.0 84.6 e6.a 89.3 91.3 94.5 98.6 100.8 102.3 104.5 105.3 103.8 
SIDELINE 7G. FT. 8C S3.3 33.3 86.3 89.6 90-6 91.3 92.8 95.6 97.3 ICo.8 102.8 104.6 102.8 
C 21- 24 : CC aO.3 34.5 59.3 5-3.5 94.S 95.5 96.5 95-3 94.8 94.8 97.2 100.a 99.5VEHICLE J79 .... 125 83.0 90.0 94.5 $7.3 99.3 100.5 102.o 1C2.5 101.0 99.5 95.7 94.3 96.5
 
CCNFIG 32 - CHUTE 160 87.a 92.7 95.5 98.5 100.3 102.E 106.0 106.3 105.5 
 103.S 100.5 94.3 92.3
 
LOC NASA -AMES 2CC 89.7 91.9 92.5 94.0 96.2 98.7 103.4 106.2 106.5 106.0 103.2 99.2 86.7
 
DATE 06-07-77 250 89.5 90,0 94.8 97.0 99.5 100.3 99.7 100.8 102.0 IC3.0 102.2 
 100.3 84.5 
RUN 	 6- HIGH mIC 315 87.5 94.4 96.0 58.Z 100.5 IC2-5 104.7 103-2 99.7 98.5 98.7 98.2 87.2
FSDR PT. 630 400 91.1 93.3 96.1 s8.9 100.1 101.1 102.3 103.9 103.1 101-4 95.8 93.6 88.1
E-A2 29.9 H C 5CC- 90.8 - 95.7 96.5- q8.5 99.E 101.0 104.2 102.0 99.5 99.8 98.5 94.3 87.3 
(****A* A/M2) 630 93.7 97.1 98.4 1,01.2 101.6 103-2 104.9 102.7 102.2 100.2 96.6 96.1 85.9
 
TAMS 61. DEC F 800 92.6 96.6 98.1 10.1 101.0 102.4 104.3 102.6 101.1 98-4 97.6 93.8 86.1
 
(28. DEC K) 1000 92.1 96.3 99.1 101-9 1019.102.6 105.0 103.1 101.9 100.9 97.9 95.2 87.6

TWET 54. DEG F 1250 92.5 96.2 100o9 103.2 103.9 105.2 106.3 104.0 102.2 C14 98.6 98.0 90.0
 
C20S. DEG K) 16C0 93.6 96.7 101.1 103.3 105.3 106.5 108.7 106.0 103.8 102.7 100.7 98.7 91.9
 
-	 HACT 3.71 G-v/M3 2000 -95.1 97.9 ICI.2 IC5.2 106.0 108.2 109.5 106.9 107.1 105.7 103.2 101.0 94.6 (.0C871 KC/1,3) 2500 95.3 93.1 101.4 105. 106.6 108.8 110.0 107.1 107.1 105.1 104.5 102.1 95.5NFA 65CC. RFM 3150 96.5 99.5 102.8 105.4 106.0 108.7 J9.5 107.2 107.7 IC5.1 104.2 102.0 95.0
 
- .- C 681. R o/SEC) 4C00 95.8"-99.4 102.1 1 04.9 106.0 108.3 108.6 106.7 106.2 103-6 103.4 101.3 94.9
 
hFK 	 6488. RPM 5000 95.0 99.8 102.2 104.6 106.6 108.0 108.0 106.1 105.2 103-3 103.0 100.8 94.3
 
C 67S. RAD/SEe) 6300 92.9 99.1 1019.104.9 
106.C 107.5 105.6 103.9 102.9 101.0 101.3 98.1 91.7

-" NFD 765. RFR. 8CO 92.0 98.1 101.3 105.2 105.5 106.6 105.3 103.0 102.6 98.2 97.8 95.4 89.9 
aBCS. RADISEC0ICCCO 89.3 96.4 99.9 IC3.2 104.1 1C5.0 103.9 101.3 100.7 95.2 96.7 
 93.0 86.0
 
YJ 	 = 1571 FPS. 12500 85.2 94.6 98.2 1C2.1 101.6 103.4 101.4 98.9 97.3 94.1 93.9 89.6 80.7
-16000 78.4 - 89.1 93.5 96.9 97.7 99.1 95.0 93.9 92.2 88.3 88.0 82.9 73.1 
20CCC 73.6 85.3 90.6 94.1 95-0 96.6 91.5 90.7 88.3 84.6 84.3 79.5 67.8OVtHALL CALLULATED 105.9 110.0 113.0 116.0 117.0 118.7 119.6 118.0 117.4 116.0 115.1 113.9 110.2
 
. PNOO 119.6 123.2-126.3 129.1 130.0 132.1 132.9 131.0 130.8 128.8 127.8 125.8 119.2
 
" ~ F;'LL SCALE ["ITA q' t-UCTZON# PROGP. P
 
. ~TABLE A-21b ,,ODE.L SOUSM)PRESSUOE LEVELS (SQ. DEG,. F, 71 PERCE.NT '"L.HUM. DAY)
 
- ANGLES FROM INLET IN DErREES (AVD RADI 13S)
 
n .40. 6%" 30. 90. 1O 11%. 120. 13n. 135. 140. 145. 15;0. , .
 
FO° C7. 7C) (I, 5) (1 .40) ( 1 57 (1,.7 5 (1.92) (2. 0 9) (?. 7) (2, 6) ( , t4) C2,53) (18.62)
 
50 86.5 8 .7 93.5 94. 3 95.5 97.5 q9.7 IOZ.,3 In'4, 'PS .0 105.7 106.3
 
NlO .r:SA 63 83.? 9(.3 44.5 96.6 91.I1l10n.!10n .r ln5°8 106.6 ln7.B IP9. 7 100. 1
 
S 105L 1 -' 7r.° FT. &0 P8Qv 90.,3 96.8 97.6 oQ.3 101.7 10,3.5 106.6 137.8 109.1 1VQ. 5 100.3 
"121.34 m) ., 81,.3 9C,.2 95.n 95.1 99. O 0r .5 103.1 1nS°3 107. f 3 ln 0. ;. 1 1. A 1) Itr,7. 
VS;{ CL; J7 ^  !25 ?n. I 92.5 97.0 9%.0 1Or. 0 102.0 I n4 .5 107.0 107.5 107.3 1 VS.0)106.8 
C!: clG 32 - C4UTF 160 91 .3 9Z.2 97.5 99.3 102.0 103.8 1n7.0 103.5 103.8 107.5 107.5 10;. R 
.
LOC ,%,SA -. :'ES 2(ln 0 ,c 9 .4 93.5 100.0 I0O..2 10!.7 106.4 101.0 .iB, IP6.2. lr-.7 I04. 
¢
34TE r6-."7-71 25 0 '41 3 93.7 98.3 100r.0 In?.S 104., IP6.2 10% n.0 6. 3 10%.8R 1r4.# n .r 
tZUN 6 - LOW MIC 315 93.C 95.2 1 n, .I 11. 7 1I93. 7 C4.5 1(.7 .? 106.7 1'16.0 105.5 107.9 101.2 
4 P. FSDR PT. 630 n 93 .9 96.1 1 l0 .1 1 G1 .6 103.4 104. 0 107.35 106.4 105.0 1r4. 1 1 Or1 .6 09.0q 
BAR 29.9 HG 500 95,.3 97.2 400.6 102.1 102.7 104.0 I-7. 5 105.0 105.3 103.n 100.6 97. 
/112) 630 103.5 105.9 105.7. 103.? 101.1 97.9+ N.* 95.9 98.9 102.5 194.1 10S. 2 l1.7.6 
TAV9 	 61 . DEG .5 900 96.3 97.3 102.5 103.5 103.7 1C4.1 107.6 lr5.3 In4.6 1In?..I lrn.4 98.n 
(?89. DEG K) IMnO 95.7 07.6 102.? 104.0 104.5 104.5 10R.3 In.S.O0I10 .9 10?.4 101.0 OP. 
n
It:[E 1 4. qrc F I25, 05.r. 97.1 101 .7 103.7 1 4.5 1Ir6.1 1rlo. 1 11 6.9 106.6 104.6 107.4 00. , 
Qq95. DF.CK) /Jn 96.3 1 qnl.4 102.6 104'.3 105.9 107. 107.6 10$5. 104,.3 1 12.10 *4.2Z 1IflF .4 r 
4ACT .71 GM0/13 Z000 97.6 94.4 97.7 10 r-.5 101,5 104.9 107.6 107.4 11R.3 106.8 106.8 103. R 
(.CC871 kG/t4,3) 2500 92.7 92.7 9!°9 97.4 98.7 101.5 1P6.1 107.3 108.3 105.9 107.2 105.7 ( : 
N*FA 6501.° RPM4 3150 330.? 91.3 95.9 97.6 ?9.5 99.3 1I°4 105. 2 106.8 104.9 166.4 lIO. 
C6531. RAD/S3 0 4roO 39.4 95.0 1 .l.f 103. 0 103.4 1IM 3 101.5 102.6 104.8 1()?.6 104.9 1 r%.(, .. 
1 FX 6435.11. 5r, 9?.9 99.3 1 C3 .7"05.4 107,6 107.3 1(15.2 10C?0. 10 ?.91)lo .0 1(03.6UP 	 6 'lII. 8 
( 79 . RA 11SEC) 6 1V 1 1 98.7 102.0 I fl,. 107.6 107.0 1n7 .3 103.6 In?. 3 99. R I.1 IQ° I­02. M). 
NF 76 ,5. RP--j SOCO ?1 .6 95.2 98.4 1nZ.2 10,3.0 103.7 Ir,%.4 104.1 103.1 90.7 101.0 99.,0 A 
US-0.RADISEU)ICU.O 37.4 92.0 99.3 101.2 103.3 100.9 l01.n .101.6 101.7 98.9 97.3. 9%°7 (') 
'V 	 , 1571 FPS. 12500 846.0 93.2 96.4 100.6 103.2, 1r1.7 101.6 97.6 96.0 -97.P 94.9 97.9 
160rP 79.3 ' 5°9 9?..? 95.3 97,2 94.1 96.4 93.0 91.9 9n.7 e9.1 g6.4 
20.000 74.1 8?:.9 39.2 94.1 94.7 93.2 q2. 899.1 Rq.o A. 6 A4.9" . " 
7
U3VERALL CALCULATED 1046 109.7 113. 1!5.6 117.1 117.9 120.1 119.8 121.1 11R.g 119.2.11 P.0 	 " 
171 A~~~~~~~~~~~~ ~ . 3..1 9 .1 0 0 1 %R1 9 2C	 •P0 1 P 4 1 1 4 13 2 
FULL SCALE DATA REOUCTION PROGRAM -
TAnLS A-22a MCfEL SOUND PRESSURE LEVELS (59. DEG. F. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND ADIANS) 
40. 60.- 80. 90. 100., 110. 120. 130. 135. 140. 145. 150. 160.
 
FREa. (C.70)(1 .05)(1.40) (1.57)(1.75) C1.92)(2.09)(2.27)(2.36)(2.44)(2.53)(2.62) (2.79)
 
50 86.C 87.0 88.5 91.5 92.3 94.0 96.5 100.5 103.3 105.8 1C7.5 103.5 107.0
 
NC asp 63 86.6 -87.5 a7.3 89.6 91.6 93.1 96.5 101-3 103.8 106.1 107.8 103.8 106.6
 
SIDELINE 70. FT. 80 35.8 85.8 88.1 91.3 92.6 93.8 95,o 97.8 100.3 103.8 107.0 109.1 1 6.3
 
21.34 1) 1CO 83.6 87.2 92.8 55.8 97.5 98.5 99.0 98.8 98.3 99.0 102.7 105.3 103.5
 
VEHICLE J79 , 125 86.5" 92.7 96.5 99.8 101.8 1C3.3 104.7 105.5 104.5 103.3 99.5 101.0 102.0
 
CONFIG 	 32 - CHUTE 160 90.8 95.2 97-8 1CC.5 102.8 105.C 107.7 1C9.0 108.5 107.0 103.7 96.8 98.8
 
OC :4A A -AXES 2CO 93.0 94.9 95.5 97.5 99.5 101.2 106.2 iC9.o0 109.7 109.5 106.4 101.2 93,5 0
 
DATE 06-07-77 250 '93C '93.0 97.5 59.s 1C2.0 c3.5 103.0 104.5 106.0 IC6.3 106.2 103.5 90.3 
RuN 6 - IIGH MIG 315 90.5 97.2 98.7 10C.7 102.7 105:2 107.2 106-5 103.0 1C2.2 102.9 101.7 P9.5 
FSDR PT- 632 400 94,4 96.1 98.6 101.4 102.9 104.1 104.8 106.4 106.4 104.9 99.1 98.6 89.6 a 
-- BAR 29 9 HG .---- 500 - 94--97-7 - 9 9 .0 101.3 102.8 IC4.0 106.7 1Q4.8 103.0 103-3 102-0 97.0 88.3 
(****** N/M.2) 630 96.2 99.1 101-2 C3.9 104-3 105.4 107.4 1 C5.7 104.9 103.2 100.1 98.8 88.7' 
IAMB 61. DEEC F 800 95.9 99.1 100.4 1C4.4 103.e 104.9 106.8 105.1 103.6 101-4 99.9 96.8 87.6 
(285. DEC K) 1c00 96.1 99-1 101.4 104.9 104.2 105.4 107.? 1C4.9 103.9 102.9 IC0.6 97.7 8.6
 
TWET 54. DEG F 1230 96.2 99.2 102.9 10.57 106.4 1C7.5 108.0 106.0 104.5 103.4 101.4 99.5 91.0
 
t285. DEG K) 1600 96.9 99.2 1c2.3 1C5.5 107.1 108.5 110.2 1C8.0 105.8 104.7 103.2 101.2 924 
S2.71 Gc!/M3 2000 -97.6 100.4 102.7 1C?.5 107.8 110.7 110.7 108.9 109.1 107.2 105.7 103.3 95.6 
(.00871 KC/M3) 2500 97.5 100.6 102.9 1C7.9 109.6 111.8 112.5 109.3 109.6 107.6 106.7 104.8 96.5 
NFA 70CC. RPM 3150 98.5 102.0 104.1 107.9 109.5 111.5 112.0 109.4 110.7 107.8 106.9 105.3 97.7 . 0
 
( 7.. RAc/SEC) 4tt - 96.3 102.1 10.3 10.4 108.5 111.1 111.3 109.7 108.9 107.1 106.1 105.0 97.4 0
 






C 731. RAC/SEC) 6300 96.7 101.9 103.9 107,1 103.0 110.0 108.6 106.4 105.7 104.7 104.0 101.4 93.?7
 
khFD 76Z5. RPM 2CO- 96,5 102.1 103.0 IC7.9 107.8 109.1 A107.3 105.3 105.1 1C2.0 I00.5 98.4 91.6
 
805. RADSEC)10000 93.3 100.1 102.1 1C5.5 107.1 107.5 106.4 103.3 102.7 98.7 99.4 95.7 87.5 
VJ = 1757 FPS. 12500 89.9 98.6 100.4 105.1 103.8 105.1 103.2 101.9 99.8 98,6 96.6 92.4 82.2 
"16CC0 83.7 93.3 96.7 100.4 100.4 101.1 98.0 96.7 95.4 92.1 91.0 86.4 75.1 
20000 78.9 90.0 93.8 97.9 97.7 99.3 94.3 94.2 91.8 88.9 87.5 82.7 71.3 
OVERALL CALCULATED 109.0 112.8 114.9 118.6 119.5 121.3 121.8 120.5 120.2 119.1 118.3 117.4 113.5 
-... 	 PNDS 122.2 125.9 127.9 131.6 132.9 134.7 135.3 133.5 133.6 131.8 130.7 128.9 121.8 
FULL 	SC LE DATA REDUCTION PROGPM'
 
TABLE A-22b MODEL SOUND PRFSSUPF LEVELS (59. DEG. F, 71 PERCENT R'L. HUM. DAY) 
ANGLES FROM INLET IN DECREES (ANn PAO04,2) 
4O. 6. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
FP2. (0.7C)(1.05) C1. 40) (1.57)(1.75)(1.921 (2.09) (2.27)(2.36) (2.44)(2.53)(2.62)" 
sc 83. 91.0 Q5.9 97.5 03.R 100.0 1f1.7 105.3 107.8 1r1.8 1fIn.) 110.3 
n SG". 63 01.3 '?.Z 07.1 Q8.3 100.1 102.1 104.3 10R.1 1 4.6 111.6 112.3 11 ?.1 
,FT. e.r 92. Q3.3 98.1 99.6 1P0.8 103.6 1P5. 8 109.1 111.6 111. 11?5 11g.ISIODLPNE 7L. 
( 	 Z.1. 34 ) lr-P 9 .5 93.5 97.*; 9.A 101.A 10.3.3 106.? IQ. O 11P.9 111.A 113.n 11P.n 
J70 125 942f 95.5 99.3 101.3 102.8 104.8 107.5 110.3 111.3 112.3 112.5 11'.8VEHICLE 
160 94.! 04.7 99.8 101.3 104.3 1P6.0 103.7 110.5 111 .5 111.3 111.2 100.5CONFIG 32- CHUTE 
LOC 14ASA -AMES 200 9 ? 96.4 100.5 102.7 104.7 106.0 109.4 111.2 111.7 11.n 109.2 !R.P 
109. I Ql. 0 10n7.S 105.5'31,S r6-C7-77 250 95.3 96.7 100.5 1 n2. 5 105.n 106.8 109.0 110.3 
PU:; 6 - LOW MlC 315 96.r 97.9 102.0 1 n4.0 1P5f.5 107.2 11 .4 110.0 110.0 109.7 106.7 104.2 
FSDR PT. 632 400 96.0 9-F.6 10?.6 104.4 106.4 10'6 110.1 1flo. 4 I100.0 107.1 105.6 1-2.6 
E4u" 9.r NG 500 99.3 10.O 102.Q 104.4 105.4 107.3 109.7 108.8 109.0 107.3 104.3 101.0 
(/*.* f'?) 630 9Q.2 1(1.1 105.3 106.0 107.3 108.2 11P.6 109.4 108.7 106.4 104.4 IO?.? 
TA:tt 61. DEG F 8ri0 49.0 100.1 105.0 105.7 106.2 106.9 110.3 108.3 107.4 105.1 1r. 10n.8 7 ( 81. DEG -) I -00 OR.& 100.! 104.7 106.0 106.8 107.3 111.1 1 8g.4 ln7.0 1.4.6 10 .f 0 1'n.
 
" 
T'JET 54. DEG 1250 97.5 100. 104.q 105.7 107.0 1 0g.9 111.1 100.4 1 n1.4 106.9 104.4 101.3 
(2?c. DEG K) 16P0 95.7 48.4 103.1 104.6 106.'t 108.2 111.2 109S 109.8 l0f.. 106.6 14. 
HACT .. 71 Gl/m3 2000 94.6 96.6 100.0 102.2 104.5 107.1 100.9 110.7 110.3 108.8 109.3 104.5 
(.CC871 KG/M3) 2500 94.4 94.9 97.4 99.7 102.2 105.2 10..6 110.8 111 .1 I8.9 109.0 106.7 
NFA 700r. qP14 3150 92.3 94.0 98.9 100.6 102.3 103.3 105.6 110.2 109.3 loP.? irS.9 1f,7.7 
( 733. RAD/SEC) 40O 92.4 97.8 102.9 104.7 105.6 106.6 104.7 108.6 108.3 10n6.8 100.2 107.3 
NrK 5967. RPM 5000 96.1 100.1 10%.7 107.? 109.8 110.0 ln7.7 106.1 106.0 105.9 107.4 106.5 
( '31 . RAO/ 3E C) 6300 97.0 101.7 10&.3 106.8 109.6 109.3 110.0 106.1 105.6 104.1 106.6 1)2.6 
NFO 765. RPm1 ?000 95.6 100.0 102.2 104.7 105.8 107.0 1lO.4 106.4 106.4 103.7 103.8 101.9 
C 805. RAD/SEC)1000C 91.2 96.5 102.1 103.9 105.3 104.1 105.3 104.4 103.7 101.7 101.1 97.7 
VJ 	 - 1757 FPS. 12500 88.2 77.2 100.1 103.1 105.2 103.4 103.6 102.1 100.5 98.7 91.7 94.3
 
'71600C 82.8 90.9 96.. 99.1 100.2 97.4 99.1 96.8 95.2 94.5 93.1 8 .9
 
2 n00 71.1 07.7 92.9 96.8 97.? 95.7 95.2 94.4 92.5 91.6 89.4 84.4
 
OVFRALL CALCULATED 109.4 112.1 116.1 117.9 119.6 120.6 122.6 122.9 123.2 122.4 122.7 121.3
 
PunD8 121.1 124.3 123.6 130.3 132.4 133.2 134.1 135.0 134.9 133.4 133.8 131.9
 
FULL SCALE DATA REDUCTION PROGRAM
 
TABLr A-234 MODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY)
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 
40. - 60. 80. 90. 100. 110. 12C. 130. 135. 14C. 145. 150. 160.,
FREQ. (O.70)(1.05)(1.402C1.57 1.75)(1.92)c2.09)(2.27)(2.36(2.44)2-53)(2.62)C2.79 )
50 80.C 78.5 81.5 84.2 85.3 87.5 89.2 91.8 93.3 95.0 96.2 96.0 94.0 
. N EGA .... 	 63 79.C 78.5 79.6 82.5 83.8 84.8 s7.8 90.6 92.6 94.0 94.e 94.5 91.8 
SIoELzNE 70. F7.. 20 77.5 77.5 80.8 E4.3 85-1 86.3 86.5 87.3 88.3 91.3 92.5 91.8 S8.6
 
100 76.5 79.2 S5.3 8.7 89.3 90.2 91.0 90.0 87.8 e5.7 '85.5 84,7 82.5
C 21.34 M) 
VEHICLE J79 -125 '75.7 83.2- 89.3 92.5 94.3 95.3 97.0 97.3 95,3 93.2 89.7 84.0 79,5
 
CONFI, 32 - CHUTE 160 83.7 85.7 90.0 93.0 95.3 98.3 101.0 1C1.5 100.8 98.2 94.2 90.0 80.5
 
LOC NASA -M'ES 200 &5.9 84.7 86.0 8E8 * 89.7 92.0 96.2 98.7 99-2 98.2 95.4 90.7 79.7
 93.3 93.7 93.0 91.0 81.8DATE 06-10-77 250 E4.2 84.7 900 92.7 94.5 95.3 95.5 92.3 
RUN 7 - HIGH MIt 315 84.2 87.7 90.5 9Z.4 94.0 96.C 98.9 99.0 94.0 Z9.9 82.2 88.2 ao.5 
FSDR I' .?37 4C0 S.S.1 87.6 91.6 94.3 94.9 96.4 95.8 96.6 96.1 9&.3 88.8 83.8 79.1 
--SAR 29.9 uG -- 5oo-c87.7- 89.7 92.3 94-0 93.3 94.5 97.0 96.8 92.2 90.5 91.2 89.0 78.5 
C***** NIt'2) 630 90.4 91.6 93.9 ;6.6 95.6 96.7 99.4 96.4 94.6 94.4 9C.6 87.8 80.6
 
TAMB 5. DEG F 80c 90.1 90-8 92.9 96.6 95.5 96.6 99.6 97.1 95.3 94.1 90.3 89.2 80.6
 (2!E. K) 90.1 - 101.0 97.6 96.3 95.6. 93.3 90.4 82.3
'- DEG 1CC ' 09.6 93.9 97.1 96.9 93-1 

TWET 54. DEG F 1250 69.4 90.7 95.9 58.9 9B.9 99.9 101.0 99.5 97.4 96.6 95.1 93.0 83.9
 
(aE5. DEC K) 1600 91.1 90.9 96.3 99.5 101.1 1,02.0 102.6 101.0 99.0 98.4 96.9 94.1 85.6
 
-- HACT 9.61 C-b/M3 2C00 51.3 '92.1 96.6 100.9 101.7 103.4 103.9 101.1 101.3 99.6 97.6 95.5 86.8 
C.00961 KC/M3) 2500 91.5 92.8 96.1 1C1.1 102.8 103.2 104.2 101.5 101.3 99.8 98.4 96.0 86.5 
NFA 645C. GFA 3150 92.9 93.7 97.8 101.3 102.2 103.4 103.7 102.1 101.6 99.8 9E.1 96.5 86.9 ('675. RAD/SEC) GOCC 92.0 93.6 97.0 IC1.1 101.5 104.0 103.3 102.6 100.6 98.0 97.5 94.9 86.0 
NFK 6456. FM 5000 91.2 93.0 96.9 1CO.8 101.B '103.7 103.0 101.3 100.6 9P.4 96.9 94.1 85.4 
( 674. RADISEC) 6300 88.7 91.0 95.6 99.0 101.4 101.4 101.0 99.3 99.0 96.0 95.1 91.9 82.4 
--fFD 76E5. RPM 8000" 86.k 89.4" 95.4 99.? 100.9 100.4 100.3 95.3 97.4 94.0 92.0 89.3 80.9 
( 805. RAO/SECIICO0O 04.5 87.1 93.2 97.2 98.7 99.2 98.9 96.8 94.6 90.3 89.8 86.7 76.4
 
VJ = 1233 FPS. 12500 80.4 85.0 91.1 95.5 96.0 95.5 95.8 93.4 90.8 88.1 86.3 82.0 70.2
 
--	 16C00 73.6 - 78.8 - 86.7 89.9 90.9 90.8 89.7 87.3 85.5 82.5 79.1 74.9 60.7 
20C00 68.3 75.2 83.4 46.7 37.1 87.6 85.5 83.5 80.1 76.8 73.8 69.6 55.8 
OVERALL CALCULATED 102.4 103.6 107.7 111.4 112.3 113.5 114.1 112.? 111.6 110.0 108.4 106.2 99.6
 
PrNa 115.9 117.0 121.1 124.7 125.6 127.0 127.3 126.0 125.0 123.2 121.6 119.4 110.7
 
iA 
ULL S CL E DATA
~~~~~~TAUS RE D-JTTOh' P R GP ARPA-23b11 0IDL SOUW) PR .ESSUPE LEVELS (59. DEG. F, 79 P EN E .E1.T R.L HU .1. D0 Yv 
ANGLES FROM INLEfT IN DEGIffE$ (AND PADZANS) 
4C. 1,,.. 80. 90. 100. 110. 120. 130. 135. 140. 145. 150. 
Fqe q. C . ?C) (1.8 )r, 1 .4Pr (1. 57) V .75) (1 .92) (7.09) f?.?7) (?..36) (?.44)Q(.53) (?.62) 
50 1.5 37.Z 9nr.9 01.0 92.n 94.0 05.7 96.8 09.8 99.n 9 . 7 99.S 
No0 CG- 63 ..j 37.n3 0!.3 97.3 01.5 95.1 97.n 90.3 1311.3 1Sn'. 0 10 0. 3 10n. 
SI-DEL 7,E 7r. FT. .1rl -93. 5.5 .3 93.5 Q4. 3 96. 6 08.0 99.8 IN2.3 10n. 5 1Q?. 01.0 


























CO0 NF IG 32 - CHUTP 160 85.n 8o.5 93.9 94.5 96.9 91. 3 101.7 102.3 104.3 10C.5 9P.7 98.0 
LOC .XA3A -AM.ES ?n0 15.7 90.2 93.7 94.4 96.7 98.0 IPn.4 100).7 102.2. 9A. 7 96.2 94.4 
Nl,TF C6-10-77 







93 . ft 





OB. 0 Irn.'Z 100. 3 









FSDR P'JT. "37 4no 30.1 93.6 9/5.1 96.8 97.9 90. L 101.1 09. 9 10-1.3 95.1 92.1 91 05 
B@i ?9. c HE 500 90 .5 95.5 06.9 97.1 96.9 98.0 101.0 98.0 99.5 95.0 92.6 9M. 
4****** N/F,2) 630 91.6 97.1 99.3 98.7 98.8 99.2 103.1 99.4 99.9 96.4 94.1 '93.1 
TA:13 53. DE.G F 8. 0 9P .5 95.6 07.5 93.2 98.4 99.9 1l)3.1 99.3 13 0.3 96.1 9&.4 9 7 






160(,r 57.5, 93.7 7.1 9 . 97.0 9, 9 97.9 96 1 08.R 1 l 97.1 .98.4 lr1I.° 101.4 100.4 !92.9 99.2, 101.8 97 i. 9 . 96.6 7 Q%.Q. 9 . 
IACT 9.61 /,",/3 2000 33.3 ' 00.3 90.7 92.9 93.0 94.6 99.1 97.9 90.7 96.5 97.0 , 95.5 
C.90")6! K,(=/'.3) ;.5 ,0 84.9 S3.4. $9.6 90.4, 91. 1' 91.9 93.0 '93.1 97.5 93.6 94,.4 94 .0 
NFA - 665,]. Rpm" 31 5r 





96 .8 96.6 
99.,S 10%.9 














J' 6456. RP P 0 '6 .5 97.(' 100.6 101.4 10 3.5 104.0 10P3 .,9 101.3 101.4 94.9 91.8 91.4 
( 
N F 1 
6 7A. 
76,35. 
























( P05. RADISFC)lOOO0 77.3 90.5 96.1 97.4 .98.1 98.6 99.0 -93.1 91.3 87.3 87.7, 87.4 
1 ?50-1 76.0 '38.6 89.8 9?.3 93.9 9?..8 94.2 92.4 92.7 86.2 7n. 8 90.9 
•VJ ­ 1233 FPS. 16POC 6.9.5 VJ.6 36.7 89.6"- 9.9. 89.! 88.6 84.6 94.0 8% 4 76. ? 74.7 
20000 63.8 77.9, S2.3 %;5.9 96.1I 85.2. 1?.Q 81.5 80.R 75-1 70. 7 75.1 
OVERALL CALCULATED 10$0.6 106.8 109.9 i10.6 111.7 112.7 114.8 113.0 114.6 111°0 1r9. Q 100.2 
PNbS 111.7 119.6 123.0 1.23.8 12 5.1 125.9 127.6 124.8 125.1 120.9 120. 0 119.5 
FULL,-SCALE DATA REOUCTION PROGRAM
 
TABLE A-24ta MODEL SOUND PRESSURE LEVELS (59. DEG. F. 70 PERCENT RELo HUM. DAY)
 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 
40. 60. 80. 10. 100. 110. 120. 130. 135. 140. 145. 15o. 160. 
FREQ. 10.70) (1-05 )(1.40) (1.57)(.I75) (1.92)(2.09)(2.27)(2.36)(2.44)(2.53)(2.62)(2.79) 
50 83.2 80.5 84.0 67.5 88.0 90.0 9Z.5 95.3 98.0 99.2 101.0 100.7 99.0 
NIC EGA - 63 -83.0- 81.0 e3.1 E6.0 87.3 89.1 92.0 95.6 97.8 99.5 101.0 100.5 98.6
 
SIDEL INE 70. FT. 80 81.0 79.8 84.6 88.3 89.1 90.6 91.0 91.1 93.3 96.0 98.0 97.8 95.6
 
! ICO 81.7 92.0 94.3 94.0 91.5 92.5 

VEHfICLE J79 .. 125 82.7 8.2 92.3 96.0 97.5 99.-!101.0 101.8 100.3 98.7 95.7 89.2 87.S
 
COlnFIG 32 - CHUTE 160 87.2 88.7 93.3 96.7 93.0 100.5 104.0 IC5.0 104.5 102.5 99.0 94.7 87.5
 
LOC NASA -A.IES 200 EZ.4 87.4 90.2 '92,7 94.2 95.2 99.4 102.5 103.7 102.7 I00.7 9S.9 85.2
 
- DATE 06-10-77 250 ,a.2 86.7 92.8 96.2 98.0 99.5 100.0 96.5 97. 98.0 97.7 95.5 Z4.5 
RUN 7 - HIGH MIC 315 E6.9 S9.9 93.5 95,7 97.5 99.2 102-2 102.2 98.5 94.9 91.9 91.4 3.5 
FSDR PT. 738 4C0 93.6 89.6 94.4 97.3 98.6 IC0.4 100.1 99.6 99.3 97.8 93.3 8?.8 34.1 
EAR 29.9 MC 5CC 90.C 91.7 94.5 9?.2 97.8 98.8 101.0 99.8 96.5 94.5 94.0 91.7 83.0 
('***** N/'2) 630 92.4 93.1 96.7 99.4 99-1 100.7 103.1 99.7 97.9 97.4 91. 6 90.3 94.9
 
TAM8 SE. 800 92-1 92.3 95.6 99.6 99.3 lO.1 102.3 99.6 98.1 96.3 93.6 92.2 83.3
 
( 21.34 ) 79,5 88.5 93.5 95.2 93.3 91.2 90.5 
(2 E. DEG K) ICCO 92.1 92.6 - 96.6 IC0.1 100.2 1C1.6 104.0 1 00.4 99.3 98.3 96.1 93.4 86.3
 
It-ET 5 3. DEG F 1250 91.9 92.9 98.4 IC1.9 102.7 103.4 104.5 202.7 100.9 99.8 97.6 95.7 88.9
 (2 . DEG K) 160 93.3 93.4 99-1 102.5 104.3 105.5 106.1 104.0 102.7 102.1 10C.1 97.9 90.6 
HACT 	 8.54 C4'/MS 2C00 94.0 94.8 99.2 1C4.4 105.a 107.2 108.2 105.8 106.0 104.6 101.6 100.2 93.3
 
(.00o94 xc/.!) 25CC 94.5 95.0 99.3 104.1 106.5 10 .C 108.0 106.5 106.3 104.8 103.4 101.3 93.5
 
NFA 6?CO. RPM 3150 95.2 96.0 100.5 IC4.1 105.7 107.2 108.2 104.4 106.4 104.5 103.1 101.2 93.7 ( 	701. RAC/SEC) 4000 94.5" 96.1 100.0 104.3 106.C 17.8 106.8 107.1 105.6 103.3 102.8 101.5 94.0
 
NFK 67C6. RF SCO 94.5 96.3 99.6 1 04.3 105.8 107.5 1C?.0 106.1 10S.4 103.0 102.4 100.9 93.7
 
C 7C2. RADISEC) 6300 92.3 93.8 99.4 1 02.8 105.2 105.7 105.1 104.6 104.1 101 .6 100.7 98.3 91.1
 
FD 76E5. RpM SCO -90-9 92.3' 98.9 IC3.8 105.2 104.2 104.9 102.9 102.0 99.4 97.4 95.8 89.7
 
C 805. RADISEC)ICOC 88.7 90.5 97.3 1C1.6 103.5 103.4 103.8 1014 99.3 96.3 96.0 92.5 85.0 
12500 84.4 88.2 95.5 ICO.0 100.7 100.2 101.0 98.9 96.8 94.6 92.6 88.3 78.9 
.. vJ - 1471 FPs. 16000- 77.3' 82.6 91.0 95.1 96.4 96.1 95.3 93.9 91.6 88.7 e6.3 82.2 70.7 
20000 72.4 79.4 87.8 92.3 93.2 93.0 92.4 9C.5 87.4 85.1 82.2 77.6 63.6 
OVERALL CALCULATED 105.1 106.1 110.7 114.8 116.2 117.4 118.0 116.8 116.1 114.6 113.2 111.4 106.0 





FrLL SCALE DATA RHMJCT' ?ROGRA'
 
TABLE A2tb40ODEL SOU' OPESSUO- LEVCLS (50. DEG. I. 7 PECNT REL. RUm. 0 y) o2' aNI;L F0"0I tNLrT 14 nERKFrs (AND PAI-%,NS) 
'.0. 6(. S . 90. I06. 110. 120. 13n. 135. 140. 145. ISC. 
FREQ. (0.70) (1.05) (1. 40) (1 .57) (1 .75 (1.92) (2.09) (2.7)(2.365(2.44)(2.S3)( 2.eV 
So 1L.5 8o.5 92.; 93.5 94. 96.8 03,7 1nr.3 ln.P In3.5 1n3.5 1 04.0 
t'D rrA 63 F6.? 91.Cr 9.6 05.8 06,. 90.3 ini.S 101.5 106.3 In5.5 I16.; 1n6.3
 
SIDEL[1*E 7'. FT. 30 P6.5 91.5 95.3 96.S 07,, 09.8 I0.0 103.8 106.8 105.5 I10,3 nf5.A
 
( 21.34 M) ICr. 7.P 91.1 04.3 95.5 06.9 90.0 1fl1, 2 132.5 105. 1r4.n I%4.7 104.7 
j7 0VEHICLE 125 8 .2 )3.0 96.3 97.2 98.3 10n.8 1(3.0 104.5 '06.5 104.? I0.5 10?.?
 
COl"Fic 33 - CUUTS 160 55.7 92.7 97.0 97.7 100. 101.8 1r-5.2 105.8 107.8 1 4.7 IC3.2 101.7
 
LOC NASA -AES 200 39.4 93.9 97.0 98.4 1.10. ? 102.0 104.4 'r4.7 106.7 I 0.? In,' 09.7
 
DATE C6-10-77 250 Ro.5 94.5 97.3 08,5 Iro.p 102.3 I(i.7 1 P4.0 In4.5 101.5 91.' 96.7
 
R,' 7 - LOW NIC 315 89.9 95.7 9t.5 IO.2 I !I .2 1P3.0 104.7 103.2 104.S In.2 97.0 0Q.9
 
FSDR PT. 718 4n, 91.6 96.3 p8.0 ' 00.3 101.1 1( 5.1, IPS.6 107.6 103.8 9Q.3 96.3 9.6
 
SAR 29.9 HG 500 03.2 9,.0 99.9 100.3 1Cn,7 102.3 1P5.? 101.5 103.0 PR. 95.8 93.2
 
* NtW2) 632 94.1 99.6 101.3 1 C2.0 1I2.3 IC3.4 106.9 102.4 103.9 99.6 Q6 .9 95.4
 
TA'A8 5p. DSG F 81)0 93.5 Q7.6 100.7 101.7 101 1 OZ1 . 1r 5.6 10?2. 10?.8 99.1 97.1 QS.5
 
('S. OrG K) 1000 02.1 98.1 101.0 10.9 12.3 102.7 1C6.3 102.7 103.8 09.6 OR. >96.9
 
TrT 53. DEG F 1250 01.2 97.2 i0n.7 101,7 102.5 103.8 1 6. ,103.2 l15.6 1ol.i1 lfl.l 97,7
 
(?RS. MC ':) 160" S9.n 96.7 9.,6 90.6 100.1 .10.' I4.0 107.? 105.5 * C' .0 10l.n '9.5
 
H',CT ?.94 G ,/'A3 2000 38.6 94.1 94.S 96.0 96.8 98.6 in?.1 101.4 104.2 101 . 5. 101.5 I0n.2
 ( lARC4 KG/.'!') 2500 47,0 92.6 92.9 93.6 94.6 96.2 97.0 07.8 102.3 Q.0 09.7 90.7
 
,NFA 	671n. RP't 3150 S 7.0 14.2 09.6 100.1 1n2.5 104.F 1014.3 96.9 99.0 0.6 Q,%.4 96.1
 
( T1. R% I SEC) 4r.C 6f6.0 9F,0 103.3 104.7 105.6 107.3 108.7 102.3 13.' "9.5 03.9 9O.2
 
,
NF 6705. RwPM 50f0 9).6 100.5 104.6 105.9 1,6.3 103.2 108,.4 105.8 106.2 l0t.5 97.9 96.4
 
?02. P0, /SEC) 6300 P,9.4 98.0 100).7 101.7 192.R 102.0 104.5 104.8 105.7 1 I. 5 1000 o0.3
 
%'F 7685. RPM 8000 R7.3 93.0 9,.1 100. 1 I1.4 103.4 102.3 99.5 102.5 101.4 90.2 97-9
 
( 005. RPO/SEC)160000 81.8 94.4 100.5 11,. & IP2.7 1C2.8 104.4, 95..5 96.5 93.0 94.2 94.5 
97.7 9A.2 93.7 87.4 87.0vj 1471 FPS. 12500 90.2 92.6 94.5 97.2 0A.I 98.5 98.4 

16Q0 7?.9 85.6 91.7 94.8 04.Q 94.4 74.4 91.n 89.6 87.9 P5.4 .. ?.
 
ZOCn0 6C.4 u2. 37.1 91. 91.? 91.6 Q0.1 t9.0 R6.9 83.6 Rn.1 70.0
 
OVERALL CALCULATED l03.7 110.0 113.3 114.4 115.3 116.F 118A.7 116.7 11,0.6 115.6 115.1 114.2?
 
PNDQ 115.2 123.0 126.5 127.7 128,6 130.1 131.8 12a.8 130.2 125.8 124.9 124.1
 
FULL SCALE DATA REDUCTION PROGRA" -
TABLE A-25a RODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. RUM. DAY) 
ANGLES FRCM INLET IN DEGREES (AND RADIANS) 
4C.- --60. 80. 90. 00. 110. 120. 130. 135.- 140. 145. 150. 160. 
FREQ. (O.?C)CI.05)(1.40)(1.57 ,1.75)(1.92)(2.09)(2.27)(2.36)(2.44)(2.53)(2.62)<2.79) 
50 84.2 83.2 85.8 89.0 89.5 91.e 94.0 96.8 99.3 100.7 102.5 102.7 101.3
 
NC EGA . 63 85.0- 34.U 84.3 EE.0 89.6 90.3 93. 96.3 98.8 100.8 IC2.5 102.3 100.6
 
SIDELINE 70. FT. 8O 83.0 s2.5 a5.8 09.S 91.1 92.1 92.8 93.3 95.3 98-5 101.0 100.3 99.1
 
21.24 P) IC0 81.2 84.2 89.5 93.5 94.8 96.0 97.0 96.3 96.0 94.5 94.2 95.2 94.5
 
VEHICLE J79 '.125 84.2 88.7 94.0 9?.5 98.5 100.8 102.5 1C3.3 102.3 101.0 98.0 91.7 91.5
 
1 2CO., I - CHUTE 160 as.2 91.2 94.8 97.7 100.0 102.5 105.5 1 G6.5 106.0 104.2 101.0 96.7 91.3
 
LOC :4ASA -A1':ES 2CC 90.7 90.4 92.0 93.9 95.7 97.C 101.2 104.2 105.2 104.4 102.? 97.9 89.5
 
BATE 06-10-77 250 '89.7 89.0 94.8 97-5 99.3 iCI.0 101.2 98.3 99.0 ICO.0 99.? 98.0 87.0
 
RUN 7 - HIGH MiC 315 88.? 92.9 95.0 97.4 99.0 101.5 103.7 103.2 100.7 96.9 94.2 94.4 86.7FSRD In. 739 4CC 92-3 92.1 95.9 9-1 100.4 131G. 101.6 iCI.1 100.8 99.3 95.1 90.3 86.4
EAR 29.9 HC -" 5CO 91.0 94.5 96.0 99-2 98-8 100-3 103.0 iC1.5 98.5 96.0 96.0 93.5 84.5
 
c***** F/r2) 630 94.1 95.6 97.9 10 1 .1 101.1 101.9 104.4 100.9 99.4 98.9 95.6 92.5 86.1
 
TA-'a 5E. DEC F 8CC. 94.1 95.1 97.9 1C1.6 101.0 101.6 103.6 101.1 99.6 98.1 95.3 93.? 85.6
 (28E. DEC K) -ICC0 93.6 95.1 98.6 ICI.a 101.9 102.3 105.2 101.6 100.6 100.1 .97.3 94.4 e7.1
 
TWET 53. DEG F 1250 93.9 95.4 100.4 1C3.4 103.9 1C4.4 106.2 IC3.5 102.2 IC1.3 99.1 97.5 89.9
 
(235. DEC K) 1600 95.1 95.6 100.3 103.2 105.3 106.7 107.4 105.3 103.5 103.4 101.4 99.1 91.6
 
HACT 8.94 Gr/P3 2000 95.5 97.1 100.7 IC5.4 107.0 108.? 109.7 107.3 107.5 106.1 103.9 101.0 95.0
 (.00894 KC/M13) 2500 96.0 97.3 100.8 IC5.6 108.0 109.2 110.0 108.0 108.1 106.3 104.9 103.0 96.0
 
NFA 	 68CC. RFN 3150 96.7 98.2 101.8 IC5.8 108.0 109.2 109.7 108.1 108.1 106.0 105.4 103.0 96.4
 
-. ( 712. RAD/SEC) 40C0- 96.3 98.6 101.5 105.6 107.2 109.0 108.8 IC8.4 106.9 
105.0 105.3 103.0 96.8
 
NX 68C7. RP14 5000 95.7 98.3 101.6 IC5.8 107.3 109.0 108.5 107.8 106.9 105.0 104.9 102.2 96.2
( 713. RAD/SEC) 6300 93.8 96.8 101.1 C4.6 106.7 107.2 106.6 105.6 105.6 103.i 102.9 99.5 93.6
 
,FD, 7615. APfl 8000- 92.2 94.8 100.7 1 C5.1 106.4 105.5 106.2 104.7 104.0 101.1 91.2 96.3 91.9
 
C 805. RADJSEC)ICOO 89.7 93.3 99.0 103.1 105.3 104.6 105.0 102.9 101.5 97.8 98.3 94.3 88.0 4u 
va 1587 FPS. 12500 85.7 90.5 98.0 102.0 102.2 101.7 102.0 100.7 98.3 96.1 95.6 90.6 81.9
*16000'---79.1 85.1 93.2 96.9 97.9 98.3 96.8 95.6 93.6 90.? 89.6 84.7 74.4 c 
200CC 74.1 81.4 90.3 94.1 94.9 95.5 93.7 92.3 89.4 86.9 85.7 80.6 67.3 
OVERALL CALCULATED 106.7 108.5 112.4 116.3 117.7 118.8 119.6 118.3 117.7 116.2 115.3 113.1 108.4 
- PNOB 120.1 122.0 125.5 129.4-131.1 132.3 133.0 131.7 131.2 129.5 128.5 126.0 120.0 
t 
'A 
VL .C;.L , ATo, REDUC+101N OPOGR, 1 C 
TA3FA-5 ODEL SOUND P =.ssuPE LEVEL.,S (59. DES. F, 7 PEPCnc.'T P'L. HUJ'%. A C -) 
4,01. 6(l. 80. 90. 10'n. 711% 170. 13nq. 135. 14,0. 14,5. 150. 
FREQ, . 7)(,5 1.0 I,7 ,5 (1.92) Q.,00) (2.27) (2.36)(2.t44M .53) (2.62) 
50 05.7 OC.7? 94.(" 95.5 96.5q 08. (1 1 Pr .2 101.8 I06=P 104 . 7 105. 2 06.0 
1;0 EGA 63 37.C 9Z.3 95.-- 96.8 93.3 7CO .3 10 ?.8 11,4. F In.7.6 107.7 1 r7. P1 C7.5 
S 7. L :NE '?". FT. !o0C Rt.n. ?Z.5 96.3 q97,5 q 9. 17(11 . 103. 5 105.6 139.I 107.8 1n9. 3 09.n 
2i.! -4 11 IOC It).' 0 .7 05.1 97.2 aa.o Iro0 , 13 . Iv14.8 101.3 106.5 1n7,0 1n7.7 
•VHICLE J79 125 In .0 94.7 93.3 95.5 99.3 102.5 irn4.7 106.0 10S.8 107.0 106.2 105.2 
CON'0 ,Fs32 - CHU E;- 160 90.2 94.5 98.5 9Q.0 101.8 103.8 106.7 107.3 109.8 106.5 105.,0 103.7 
LOC "ASA -AVtES ?CC 91.4 95.7 08.7 99.7 IO]Z°0 104.,0 105.9 107.0 IPSB.P 1114.9 Ifl?°7 I 1 .7 
DATE C6-ir-77-
RuW' 7 - LW Mit 
250 '.O).7 





0. airi.i 1L,4.o 105.7 


























IS .°4 l104.3 










(*... ** N/fl? ) 630 P5.1 100.6 1,03.3 103.1 103.9 105.4 107.4 103.9 104.9 I1 1.1 99.9 97.1 
T A M, 53. DEC F Sno 94.7 99.6 103.2 103.7 1OZ.9 103.9 1107.3.103.5 104.9 10n.6 99.6 96.7 
("'. D-c- K) lOA0 91.,6 99.1 In?.? 103.4 103.,R C4, IP8.1 1103.7 105.1 100.,6 09,.2 ORo 4 
T'CT1 3. n-.C F 12SO 1)?. ? 9: . 7 102.5 102.9 IPS. 5 105 .3 1 C8. 3 1n4.7 106.6 102.1 1n1.1 04.2 
(?A5., DEC K) .1600 91.4 97.7 ltD,9 100.6 1rCI,6 103.4 105.6 104.0 106.3 103.3 ICZ.0 101.3 
4ACT 8. 94 G ' ' 1:13 2C ' A9 .8 95.1 96.5 9S. Z ,079 00.3 104.1 103.1 106.5 103.3 103.0 10?.0 
f 
( .'-';S94 KG/ 1!3)
VA O qPPt; 
2500 
3150 
89 .4 . .9 94.6 























9 ;.4 99.0 104.8 105.9 106.6 7OS.8 110.4 103.8 103.?. 97.9 






( 713 . RAD/SEr) 



























































,Q(1.6 . 90.2 Q.r0 86.1 
120.2 11S.3 12n.,4 11"7.,5 
.81.6 RI.3 
11&,9 116.4 
PNOn 116.4 1 24.,. 1,18.1 12%.9 129.9 131.6 1311.4 13n.3 131.5 127.6 176.6 1 Z6,n 
FULL SCALE DATA REDUCTION PROGRAM . . .
 
TABLE A-2Ea .j0DEL SOUND PRESSURE LEVELS (59. DEG. Fe 70 PERCENT REL. HUM. DAY) 
ANGLES FPOM INLET ZN DEGREES (AND RADIANS) 
.... ...- 40.--60.-- 80." 90.- 100.- 110. 120.- 130. 135. 140. 145. 150. 160. 
FREQ. (0.70) (1.053(1.40) (1.57)C1.?5)(1.92)C2.09)(2.27)(2.36)(2.44)(z.53)(2.62 (2.79

50 86.5 86.0 87.5 90.5 91.0 92.8 95.5 99.3 102.5 104.3 106.2 106.3 106.0
 
EGA 63" 86.3- 86.3 -66.3 89.6 90.e 92.1 95.3 ' 99.3 102.8 104.0 106.3 106.3 106.1
SIDELINE 70. FT. 80 86.3 85.3 
 88.1 92.1 92.8 94.1 95.3 97.1 99.1 IC2.6 105.S 106.3 104.8
 
C 21-.4 ) 1C0 4.G 67.0 92.0 96.0 97.5 98.8 09.7 100.0 99.5 98.5 99.5 102.8 101.0
 
- VCHZCLE ' J79 -...125 -86.3 92.2' 96.5 1 CC.0 101.8 103.3 105.0 IC6.5 106.3 IC5.3 102.5 97.3 97.5 
COFtG 32- cHUFj 160 91.C 94.7 97.0 1CO.5 102.5 105.C 108.0 109.5 109.3 102.3 l05.7 100.8 93.3LO N.ASA -kYES 2CC 93.7 93.9 94.7 ;6.7 98.? ICC.5 104.9 108.2 109.2 109.? IC7.9 103.2 94.0 
•-DATE 06-10-7? -- - Zso - 93.3-- 92.2 97.0 ICC.5 101.8 IC3.3 103.5 103.3 104.3 105.0 104.? 103.5 93.0
RUN 7 - HIGH NIC 315 91.5 96.4 97.5 IC.5 I102.5 104.5 106.4 107.0 104.7 102.0 99.9 100.0 
 92.0
1
FSDR PT. 741 400 94.9 95.6 98.4 IC .9 102.9 103.6 104.1 105.1 105-4 104.6 99.8 95.4 91.9
 
-EAR-_.9 .C----- 500- .95.3 97.7 -98.8 1 C2.0 102;5 103.3 106.0 105.3 
103.0 101.3 101.2 97.5 89.5
(****** N/F2) 630 97.2 99.1 100.7 1C4-2 103.6 105.2 107.1 104.9 104.2 102.7 91;.4 97.1 89.2
TAME 60. DEC 8Cc 97.1 98.8 100.4 1 C4.6 103.3 104.6 106.3 104.4 103.1 100.9 9S.1 96.3 89.4
 
<z29. DEC X) 1GCQ 97.4 '99.1 101.6 1 C5.4 104.2 104.9 107.2 1 C4.6 103. lQ2o6 100.3 96.9 89.6
 
TWET 54. DEG f 1250 97.0 99.4, 13.1 Ic5.7 106.4.1C7.2 108-2 105-5 104.2 103.1 101.6 100.0 q2.5
(285. DEC 3) 1600 97.6 98.9 I03.3 106.5 107.8 108.3 109-4 IC7.8 105.8 105.2 103.7 101.4 94.9

-HACT 9.01 Cl'/fl3 - 2000 '97.E 100.6 103.9 ICE.2 109.3 110.5 110.7 19. 1 109.6 107.7 105.9 103.5 97.1
 (.00901 KG/'M3) 2500 97.5 100.8 103.4 10-.4 110.8 
112.0 112.0 110.1 I09.9 108.9 107.5 105.3 99.3
hFA 7CCC. RFPM 3150 98.7 1o1.7 104.8 109.1 111.0 112.5 111.9 110.7 110.9 109.3 108.4 106.3 100.2 
-- t,733. RAtISC) 4CO0 99.3 102.8 104.6 109.1 110.5 113.1 111.8 111.2 110.7 1)*9.1 108.6 107.0 101.3
 
1,FK 6993. APt 5000 98.5 101.8 1C3.9 
 C.4 IC9.4 111.5 110.2 110.6 109.4 108.3 107.5 105.0 99.3
732. RACISEC) 63C0 97.9 99.8 103.9 IC6.6 108.7 109.5 108.6 1G7.9 107.4 106.2 105.7 102.3 96.4 
- f - 765.- RPM . 000 96.5 -99.3 104.2 1C8.4 108.5 108.3 107.9 IC6.2 106.6 104.2 102.2 100.3 94.5
 
C 805. RAD/ECiCODO 94.4 97.3 102.3 106.4 106.0 106.7 106.3 105.0 103.6 100.3 101.3 
 97.0 90.6
 
125Ca 90.5 95.0 101.3 1s.7 104.5 103.7 104.3 102.5 100.4 
 99.4 98.1 93.6 86.0
S-VJ- 1783 PS. -16000 83.9- 89.6 97.0 100.9- 100.5 100.1 98.8 97.4 95.9 .94.0 92.7 88.3 82.6
 
2C000 79.2 86.0 94.6 98.4 98.0 
 98.1 95.7 94.9 92.5 91.0 89.6 84.2 80.3
OVERALL CALCULATED IC9.6 112.2 
115.3 119.2 120.3 121.5 121.7 121.0 120.6 119.7 lie.7 116.8 113.0
 




>FULL S CALE DATA' tZECUCTIOJN PROGRAM 
I'TABLE A-26bMO0DEI. SOUND PRESSUPE LEVELS C59. DEG. F, 70 PERCENT REL. "UM. DAY) 
4c r ANGLES FROM MLET INH DEGPESS (AND RADIANS). 
.6 . ,r' I0On. 1 1P . 120. 139. 135. 140O. 145. 150. 
FREQ. (C .7 ) I1. 05 ) (I1. 40) (1. 57) (1.75) (1.92) (2.CQ) 2.M7)(2.36)M .44) (2.53) (2.62) 
Sri 97.3 ()2.S 96.0 07.3 07. '5 e. 5 107. 0 o. lOgm5ln1.7 104.81['( . 10~ai n 

.1io EGA 673 1'.j 9-.1 97.1 c R.:3 !7.. 1 1 l. 6 1r.'/ 1 C7.6 111.6 119n. P 11 1.S 111.6
 
7%.S S .L IVE FT°. 30 91.1 Q5 .' * 0-.3 0 9.,A ' .6 103.3 1 6. 0 409.1 112 .8 111. , 11% S 113.3 
( 21.34 t!) 1 0 q1. 145.5 08.-l 09.5 l').0 ' 02..? 10.6. 0 109.8 11 Z. 3 11.3 112.0 112.5 
VE4ICLE J79 125 93,C 97.1 100.8 101.3 102.8 1V5.Q01r 7. 2 109.8 12.S 11 ?. 0 11P. 0 110.5 
cou=rz* 32 - cHuTE 160 13 .0 97.0 1,10.3 lnlog I n3. o 105. P 1 0. 110.3 113.n 110.g 109.7 1 D9. 8 
Ll.C N4ASA V:Fl 2 0 O .,5 07.7 101.Z 10 2. 5 1 f4°. 106.0 10o.4A 110.2 11,L.? 111".0 1 n. .? 107.5 
DATE' ^,6-lr-77 2.q5 J )3 .. R 9P . 101.5 103.0 104. 5 106.8 109. 2 lno. 5 111.5 lnvo3 I106.0 104.3 
R'-.-' 7- LOW MIzc 315 95 .2 99.7 In?.7 1 j4.7 105.5 !07.0 1 n).o7 10r . 7 110.7 10.CS.0 10 5. 7 103.2 
FSDRt PT. 741 4 nr, 96.4 1nO. 101.9 104.1 105.6 107.4 10Q.8 I0M. 110.1 106.1 103.6 102.1 
BAp 20.? H"G 500]. 9?.0 1,31.7 104.1 104.9 105.4 IV97.0 lfO.7 107. 5 !09.8 104 .8 102.6 1 o0°R 
N*.*.12 630 9;3.4 103S.4 106.0 106. 5 106.3' 1 P7.7 111 .1 107.9 10.9.4 1in .2 1n2. 9 '1 1.7 
TAII" 6C. DEG F POO 97.5 1IP2 .1 1 f)6o.0 106.5 105.7 106.1 109.8 10(.°B 107.9 103.0 101.6 '101. 0 
( ?39. DEG K) iooin S7?.2 103.1 11)6.f 106.7 1.n6..'3 106.3 11n.6 106.7 108.4 103.9 1 C2.0 101 .4 
TWJrT 54 . DE F 1250 95 .5 101.7 105.5 105.5 106.5 107.1 110.6 107.2 109.4 In5.1 104.1 1,32.0 
(75. DEG 0) 160f) 93.a 1C1.Ci 1n3.4 103.0 105.1 105.9 1C8.6 106.5 10?.3 106.3 105.3 103°8 
RACT 1.01 r'ro 91. Q 97.6 Pi8.5 1 O1. ? 101.0 104.4 108. 1 106., lrQ. 5 In6.I 1r6.(' 105.0?:/ 

. 00901 KG/n:3) 2 5 CC 91.2 95.1 97.4 9 7.7' 98.9 10 0. 0 103.0 10 4. 8 103.8 104.6 1 n . 7 1 P6. 0 
NFA 7 n PC. 1 PM 3150 '9,n..3 97 .5 103. 0 10 4. f 105.3 107.3 1 (15 .1 100.2 105. 5 101 .2 103.9 103.7 
C 733. RAD/qCC) 4C C0 91 .7 ICZ..7 103.4 109.2 10 9.1 111. 1 110.9; 104.6 1IV 6. 0 99.6 101.1 101.5 
A4F 699'5. RPM' 50"0} 94o. I14.0 108.2 109.7 1!0.3 111.5 111.6 108.1 109.0 104.0 09.9 10n.2 
( 732. Pt/ /SFEC) 1300 94 .0 '103.9 105.0 10 6.3 1C6. . 107.3 109.7.108.6 110.S 105.A 10OP. . 100.6-

NF D 7685. RPMI 8000 93.1 '99.4 103.4 104.1 102.7 102.9 105.1 1AS.8 Ing..R 105.7 V13.7 1Inl .?
 
( 205.'RADISEC)10000 86.&,100.1 106.0 106.6 106.5-'106 .1 105.2 100.3 101.8 100.5 10% 4 99.2
 
Pq.8 98.6 100.8 102.2 102.'1 101.0 ln3.9 101.7 1I.5 ?7 n 94.7 93.8
VJ - 1783 FPS. 12500 
16000 79.rr ' 1,.7 98.0 100.1 99.2 98.7 97.7 95.8 96.4 94.7 P9.8 88.3 
MOO0 74.5 ',339 94.0 97.3 96.0 95.2 P4.1 93 .3 9?.9 90.0 87.4 85.2 
OVERALL CALCULATED 108.0 114.3 117.8 118.7 119.2 1 2( .4 122.6 121.5 124.1 171.5 121.3 120.R, 
PNDB 119.2 124.9 131.0 131.9 132.3. 133.8 135.0 13 R.6 134 .8 13P.9 13P.6 130%11 
FLLL SCAL;E DAT'A' REDUCTION PROGRAM• ... 
TABLZ A-27a MCCEL.SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 




50 82.3 83.0 85.8 87.3 87.8 90.0 93.0 96.3 97.8 99.8 101.2 101.8 1C1.8 
hC EGA 63* 82.3 83.0 83.3 E6.1 87.1 88.8 92.0 95.6 97-6 99.6 101.3 100.6 100.3
 
SIDELI%E 7C. FT. 80 21.1 81.3 20.3 E6.3 88.6 90.1 91.0 92.3 93.8 97.1 97-3 100.1 98.3
 
( 21.34 m) I00 73.5 83.5 90.0 92.5 93.3 94.C 95.2 93.3 92.0 91.5 92.7 Q5.3 92.5 
vEHICLE J79 ... 125 81.3 89.0 94.3 96.0 97.3 99.0 100.2 1 C0.5 99.0 97.8 94.5 90.0 86.8 
CO,;FIG 32 - CHUTE; 16C 26,.3 91.7 95.3 96.5 98.5 IC1 .3 104.2 1 C4.8 104°0 1C2.0 9 .7 93.3 E.28 
LOC NASA -APES 2CC E8.7 90.2 92.2 92.2 94.0 96.2 I00.4 103.5 103.2 1C3.0 100.9 96.0 84.O 
DATE 06-10-77 ""250 8S.C 88.7 94.8 96.3 97.3 98.3 98.2 97.3 98.5 99.0 99.0 96.8 F6.3 
R--j 8 - HIGH MIC 315 E6.PC 92-9 95.5 55.7 91.7 100.C 102.7 10I.7 97.5 95.2 93 .9 93.7 88.o 
FSUR PT£. 844 4CO 89-5 91-3 95.4 97.4 97.9 98-6 09.6 101.1 99.9 98.4 92.9 89.9 87.1 
GAR 29.9 HE .5C0 89.5 94.2 96.3 97.3 97.C 98.3 101.2 100.0 96.3 96.0 95.3 92.0 83.8 
(****** NIP2) 630 92.4 95.7 98.2 59.4 99.1 100.4 102.7 99,.9 98.,4 97.9 94.4 92.3 a5.4 
TA, .B 6%. DEG F 20. 51,.6 94.9 97.6 99-6 99. 0 '99.6 101.9 100.1 98.6 96.9 95.4 92.3 86.6 (29C. DEG 0) 1OC0 91 .4 94.4 98.6 1 C .4 99.9 100.6 103.8,101.1 99.6 93,.9 96.9 93.4 86.4 
TWET 55. DEG A 125c 92.C 94-5 100-I 101.5 101.9 IC2.7 104.3 102.5 100.S 100.1 9E.6 96.1 89.7 
¢2e6. DEG K) 1600 93.1 94.9 100.6 10;1.5 103.3 104.3 106.4 104.5 102.0 1C,2.2 ICC.2 97.9 91.9 
HACT 	B,,E0 GP/f.3 •2000 93.t 97.1 100.9 103.5 104.8 1C6.2 107.7 105.6 105,.6 104.4 102.2 100.3 94.6
 
C.008E0 KC/M3) 25CO 94.3 97.3 101.6 1C3.9 106,,1 lG6.8 108.3 106.1 105.9 104.9 103.5 101.1 94.8
 
hFA 67C0. AFM 3150 95.0 98.,0 101.6 lC3.9 104.8 1C6.7 107.2 106.7 105.4 1C4.3 103.2 100.8 94.3
 
.. ( ?01. RAD/SEC) 4C00 54.3 -98.4 101.6 1C4.1 105.3 1005.6 106.8 106.7 104.2 IC2.8 102.6 100.6 
 94.6 
NFK 6674. FF, 5000 93.4 98.8 101.7 1C-3.6 105.1 IC ,.C 106.,3 105.9 104.5 lC2.6 102.5 99.8 94.6 
( 	 699. RAD/SEC) 6300 91.4 97.1 100.7 1C2.1 104.3 104.8 104.9 103.9 102.9 101.2 10C.8 96.6 91.2 
NFD 	 76E5. RFPM 10CO 90.1 95.4 100.3 IC3.? 104.5 103.6 104.0 102.5 102.2 99.3 9?.3 94.2 39.7
 
C 805. RADISEC) IOO00 87.4 93.9 98.4 ICC.8 102;7 102.3 102.4 100.8 98.7 95.7 96.2 91.0 85.6
 
"VJ 1470 FPS. 12500 83.3 91.2 96.7 98.9 100.1 98.9 100.0 98.2 96.4 93.4 93.2 87.7 79.0 
1600C -76.2' 85.7 92.3 93.9 95.7 94.9. 94.6 93.2 90.8 87.9 8?.l 81.7 71.5 
2CCO0 71 .5 81.4 89.4 91.0 92.a '92.1 91.4 90.5 87.4 84.2 83.4 78.6 67.0 
OVERALL CALCULATED 104.7 108.5 '112.4 114.3 115.6 116.6 117.7 116.? 115.6 114.6 11.3.5 111.4 107.6 
PNDa 1 18.2 121.9 125.5-"127.6 128.8 130.0 130.9 130.1 128.9 127.8 126.6 124.1 118.3 j
-Cf. 
~FULL SCALE DATA PEDUCTION DROGRAM
 
T.J 140IEL SOUND PRE-SSURE LEVELS (59. DEG. F., 70 PFRCENt R L. HUM. DAY)ABLE A--,b' 
¢" 	 ANGLES FROM IN LET IN DE-GPES S (AND PADTANS)
 
40. 610. 80,. 90. 1.90. 110. 17'0. 130. 135. 140. 14,5. 150. 
FRED. (0. 7Q) ClI. 05) 1 . 40) CI. 57) (1 .75) C1.92) (2.09) C2.27) (Z.36) (2.414)(2.53) (2.6?) 
50 8 ,.C 88.7 92.? 94.0 04.3 96.8 03.5 101.0 10"4.2 103.5 103.7 1lr-4. 5 
NlO EGA 63 4.3 89.3 04.1 95.8 96.3 98.3 100.8 105.3 106.1 105.1 lnS;.8 106.1
 
S o+'L:';S Yr. FT. 80 . 5.6 90.,R 94,.6 96.3 07.1 99.A 102.0 104.1 106.8 105.13 1n6.0 106.6
 
( 21.t ;I4 100 .8o.0l 1?l.0 94.3 -95.8 96.0 98.3 101.0 103.3 105.8 104 .5 104.5 104.8
 
,VE141C L. J?9 1Z5 8V.3 92.5 96.0 97.3 97.5 100.5 103.0 104.8 106.5 104.8 104,.Z 103.,3
 
Co':r IG 32 - CHUTE 160 8 .r 9?.2 06.3 97.3 99.5 102.0 104 .7 106.0 108.0 104.5 103.7 103.0 
Le)C NASAA -AIIES 20 0 31.C 92.7 06.2 93.0 9.0 101,5 ln3.9 105.2 106.7 103.7 401.9 10n.7
 
D,,TS r6-1.1-77 2.50 S5.C 93.5 96.3 9P. 5 99. 3 102.o0 ln4 .0 104.3 105.3 101.8 1 p..p 98.0
 
R: :l a - Low' Mic 315 P9.2 95.4 98.0 99.7 100.7 102.5 104.7 103.7 104.7 1e1.5 90.4 96.7 
1 , /4FSDR PT1. 400 90.4 05.3 98 .9 90.9 100.4 102.6 1 C4.6 103.6 104.6 9 97.9 95-9 
SA R 21.91 Hr 500 92.5 97.0 03.6 100.1 99.7 102.0 104.7 102.0 104.0 9q.5 97.1 94.8 
N***1/:2)1 630 93.7 98 .9 101.0 101.5 101.3 102.9 In6.? 102.7 104.7 101.4 98.? 96.4 
TANI- 63. DE C .1 PO9Z 0.5 97.1 10D.5 102.0 10Q.7 101.6 105.9 102.3 103. 9 100.1 97.9 96.5 
C?9r. DF, K) Irrr, 91.9 97.1 100 .5 102.0 101.A 102.5 106.6 103.2 104.6 I~n.9 oo. r 98.2 
Y~rTr 55. D-c, F I25C. 00.5 06.5 10r..0 101.2, In 2. 1 103.6 106.9 104.7 106.6 10-2.1 100.9 99.3 
(286. DF K) WO0 89.9 06.3 98.9 1 On. 1100.1 10 2.Q 105.4 104.? 106.8 10'1. 1 10?.6 101.6 
,HACT P_80 r M/."3 20r0 8 °.4 94.1 15.- 97.7 96.5 100.4 1 r4. 4 103.9 106.8 103.3 103.8 1 C2. 8
 
(.CC88P Kr/M. ) 25co 87.4 91.7 9Z.; 94.2 9-,.7 95°.z 1nn. 1 102.3 106.3 101.1 107.5 101.1
 
NFA &7rf:. RP, 3150 895.8 o1.5 97.6 98.1 Q8.5 100. 1 93.1 97. 5 101.8 97.7 100.2 101.7
 
C 701. rAD/.I= ) 40, 0. 4.P 95.,? 101.9 103.0 103.! 104.3 1Ir4 .2 '97.1 '98.3 93.6 P7.2 99.6
 
Nr%, 6674. RP:l Sn.0 U3.7 09.1 1113.7 104.9 105.8 106.8 106.0 102.4 102.1 96.1 93.9 97.5
 
( 609. RAD/SC) 630C, ,9..3 96.5 100.6 191.A 102.1 103.3 105.8 103.9 104.8 99.1 9J.9 94.9
 
NF D 7685. Ro'I 8000 86.9 94.0 96.4 98.7 97.8 98.0 102.2 102.4 104.7 lP'. 5 95.6 93.5
 
( 05. RADISE0)1O000 .80.7 P2.0 98.9 100.5 101.1 1,00.7 99.6 97.4 99.2 96.7 94.9 91.7
 
VJ - 1470 FPS. 1.500 73.0 92.3 93.9 96.9 96.8 95.7 100.6 95.7 94.8 9 . 3 01-.2 8A.9
 
16000 77.3 84 .5 90.7' 94.t 93.7 9?..4 0'. 5 91.6 9r.5 87.0 8'.7 81.8
 
200O 66.2 P.1'.8 95.1 91.2 30.1 89.2 P80,3 87.0 86.1 33..5- 79.0 7 .6
 
OVERALL 	 CALCULATED 102 .3 109.1 112.5 113.9 114.Z 115.7 118.1 117.0 119.1 115.9 115.4 115.7
 
PNDS 113.9 121,.8 125.7 127.0 12 7.5 128.3 130.3 12.8.1 130.5 126.3 126.1 126.1
 
FC'LL 8CALE.CATA-.REDUCTION PROGRAM " . ... . .
 
STABLJ.A-28a MODEL SOUND,PRESSURE LEVELS (59. DEG. F," 7Q PERCENT qCL- HUM. DAY)
 
• ANGLES FROM INLET IN,DEGREES (AND RADIANS) 
. .. .. 4 . -60.- -80. -90. 100. 110. i 2C. 130. 135. - 140. 145. 150. 160. 
FREO, (G. 70) (1.05)(1.40)(1.57)(1.75)(1.92)(j.09) (2.27)(2.36) C2.44) (2.53) C2.-62) 2. 79) 
50 	 83.8 84.0 85.0 88.3 89..3 91.3 94.0 97.3 99.0 101.3 103.0. 103.3 101.5 
102o3 100.1
• NC EGA .. . 6.3 84.1 83.5 ' 84.1 , E7.3 88.6 90.1 93.5 96.8 99.1 1C1.S 102.3 

SIDELINE ?0. FT. I'0 83.1 82.5 85.3 
 69.1 90. a 913 92.8 93.8 95.6 99.6 101.0 100.1 99.1 
c 21 ..14 11) ICO a .8 85.0 69.8 92.o3 94.5 95. 5 96.7 96.5 95.6 95.S 95.7 95.3 94.5
 
%VEHICLE- J79 - 125 e4.0-
 90.0 93.8 9?.0 98.3 100.3 102.C 103.c0 01.8 101.3 9E.5 92.5 91.5
 
CONF IG 3- -,CHUE I60 08: 92.2 94-0 97.5 99.3 102,3 105.2 105.8 105.0 IC4.0 101.2 96. 5 9C.5
 
LOC NASA -A,%ES 200 90.7 90.7 91.5 94.2 95.G 97.C 100.9 104.2 10 5.0 104.5 102.4 97.7 89.0 
-DATE 06-10-77 ... '230 89.0 90.2 94.5 97.3 98.5 99.8 100.0 98.8 99.5 1CO°S 99.7 97.0 86.8 
.RUN 8 - HIGH MIAC 315 87.? 9.3.4 94.7 56.7 98.2 180.5 103.4 102.7 99.5 "97.0 95.2 94,.7 85.5
 
FSDR FT. 843 4CO 91.9 92.8 95.6 94.9 99.6 100.9 101.1 10.1.6 160.6 99.4 94.6 91.4 84.1
 
•EAR 29.9 Hc 5C0-=91-3 ..95.0 95.8 9E.3 98.5 99.5 102.2 ICI.0 97.5 96.8 96-0 93-0 822. 
(***A-* .NI,;2) 6 'O 93.9 96.6 97.4 lCO.7 100-3 101.7 104.1 IC1.2 99.2 98.4 95. 
4 93.3 94.4 
9
 
TA t3 61. DEC F 8C0 93.6 96.1 97.1 10CG.6 100.3 101.1 103.1 100.9 99.4 97-6 95-6 93.0 83.
 
(28 ° DEG K) -IcOG -93.6 '95.3 97.9 101.9 100.9 1OZ-4 104-7 101.4 10O. 4 99.6 97.9 94,.7 85.1
 
TW;ET 54. DEG F 1250 93.7 96.5 99.9 1 C3.0 103.4 IC4.2 105.8 103.0 101.2 IG~O6 98.9 97.3 $7.0
 
(23,,. DEC K) 1600 95.1 96.4 IC0.3 IC3.5 105.3 IG6.0 107.2 105.3 1()3_0 lc3.2 10C.9 98.9 88.9
 
i'ACT 8.?I GY/ 13 2CCOO 95.8 97.9 100.9 1IC5.0 106.3 1CS.2 109.2 106.9 106.3 105 .9 104.2 101.5 92.6
 
(.00o071 KC/If.3) 
 25C0 95.3 98.1 IC0.6 1CS. 2 107.3 IC8.3 I09.3 107.3 107.1 1C6 .4 105.0 102.8 93.0
 
W A 68C0. APM 3150 96.5 99.5 101o8-ICS.4 106.8 103.C 1108.7 107.7 I07.2 106.6 104.9 102.8 94.o
 
--.( 712. RAC/SEE) 4000-'--95.6 -99.9 101.8 1C5.6 107.C 1C8.6 108.3 J07.7 105.7 1(C5.6 104.4 102.3 94.1
 
NFK 67E7. Ff' ScCO 96.C 100°1 IC1.7 1C5.1 106.6 10S.0 107.5 
107.6 105.7 105.0 104.7 102.5 93.3
 
C 711. RAD/SEC) 63c0 93.9 98.1 100.4 1 C4.4 106.2 106.3 105.9 1 G4.9 103.7 103.2 102.3 99.9 90.7
 
Ne D 76F5. RPM. -*-'ICCO 9Z.6 96.4 101.0 10C5.4 105.8 l C4.Z 105.8 104.0 102.4 101.5 98.5 97.4 68.9
 
( 805. RADJSEE)IGGCG 89.8 95.4 98.6 IC3°0 104.1 104.C 104.4 .102.6 99.4 97.4 97.4 94.5 84.3 
94.6 90.1 77.9
Vj 157 FPOS. 125CO 86.2 "92.6 96.9 1 C1.4 101.8 li.1 10.9 99.4 96.6 96.3 

-- 160CO -79.7 -87.6 92.5 96.1 96.7 96.6 96.3 94.4 92.2 90.6 88.0 83.6 70.4
 
200G0 74.6 84.3 89.8 93.6 94.2 
 94.3 93.3 91.9 8?.8 E7.1 83.5 ?9.2 67.5
 
OVERALL 	CALCULATED 106.5 109.7 112.Z 115.9 117.1 118.1 119.0 117.9 116.8 116.4 115.1 113.0 107.4 
-PAGE 119.9 123.1 1 5.4 129.1 130.4 131.6 132.3 131.2 130.2 129.7 128.2 126.0 117.7 
FULL SCALE DATA RZEDUCTION PROGRAM 
-,,' ABL.. A-2b MODEL.SOUND PRESSURE" LFV FLS C59. DEG., F, 70 PERCENT REL. HUM. DAY) 
~ANJGLES 	 FROM INLET IN DEGREES CAND RADIANS)
 
41. 6 0. 3JO. 90. 1 00. 110. '120. 130. 135. 1t O. 1 t 5. 1 50. 
FRED.. (n. 7n)(l.C5)(1.40)(1.57)(1.75)(1.92)(2.09)(2.27)(2,36)(2.44)(2.53)(2.62)
 
$0 PS.3 00.5 93.5 95.0 96.0 0 R. 0 10.3.0 102.5 106.5 IC5.3 105.7 106.3 
1.10 E.'-q 63 8 /1 .P '02.0 95.6 96.3 03.1 1 C .. 3 102. 5 V-5.1 ! I. 3 c 7. 3 lr7.8 1ir7. 8 
S I DrCL 1N 7C. FT. 8 87 .6 92.8 96., 97.6 99.1 1(11. 1 1n3.fl 106.3 I{'}9.6 10R.83 l p. 3 10P.6 
r21.o34 -o 100 88 .3 92.7 95.0 96.9 95.1 09.3 102.2 104.8 103.0 106.5 107.5 106.8 
VERICLE J77 125 89.8 94 .2 97.0 98.3 99.8 101.5 104.0 106.3 !08.3 107. t 106.7 104.8 o' -o 
CONF IG }2 - CHUTE'] 160 89.8 94.0 97.8 '98,.5 101.5 103.0 105.2 106.8 109.5 1,6. 8 195. 2 103.3 
LOC :NAS4 -AtE ; 200 93. 5 q4.4 9;7.5 99.0 101.5 102.7 105.7 107.0 103.7 105.5 102.9 101.5 
VTE C6-lC-77 250 9'-.4 -5.2 93.0 91.8 102. 0 103.5 1F15.2 105.8 106.8 1Ir,3.3 1 Inl. r 0.5 
pj-- 8 -LOW, .41C 315 91.5 97.2 99.5 1 .n 1.2 .0 106..r, 105.4 105.2 106.7 I102. 5 99.9q 97.73 
FSDR. PT. 3ft3 409 92.6 97.6 100.6 1I01.6 102.4 104.4 1I(6.,3 104.9 105 .9 101.4 03.8 96.4 tz 
EAR 29.9 MIG 500 94.5 99.0 100.6 101.1 10Z.2 103.3 106.2 103.1 105.$ 100.3 93.1 95.0 c 
* I* 630 9 5. 2.460.6 102.5 103.3 104.1 10 .7 107.4 104.2 105.? 101.2' 99.1 	 E6/t.25 9 7.2' 
TA " 61. EG F SC.O 94.3 98S. P 101.7 103.2 102. P 102.9 107.1 103.3 104.9 109.9 98.1 96.3 r. : 
oCZB 9. DEG X) 10' 93.4 09.1 IP2.0 103.5 103.5 104.0 107.3 104.4 105.1 100.6 99.3 97 .0- p. 
TWET 54 . DEG F 1250 0..5 98.2 1{01.7 102.7 103.SR 105.1 1no9 105.2 10%:4 10? .6 101.4 90.0 n 1.4 	 102.6(285. DEG K) 16{"0 90.9 97399.6 	 I0N.6. I0.C6 104.5 107.6 1C3 . 6 101.8 G 
MA 	CT 3.71 GM"/t1r.,l3 00 3 .6 94.9 9;5.? 98.5 98,.,R 10 ?,, 1 105.6 104.,2 106.5 104.1, 103.5 1,11.8h F0 
(.0n871 K G/M'S) ?500 88.7 92.9 94.4 94.7 95.2 97.2 10n.8 102.6 1f) . 6 1Q.°1 102.Z 102.5 
N',FA .,e . RP=l '150 88.0 95.0 100.9 101.1 101.8.103.1 1 2.1 90.2 10,?.3 100.2 101.7 101.2 ( :-
C712. RAD / S E C) 4000 37.9 99.3; 104.6 105.1 . 1V5.4 1 '6.3 1";'.0 IV ?. 31C3. 3 91.3 100.2 10 0. 3 
*4FK 6797. RPM 5rCO0 90.9 100.8 105.7 106.4 107.3 108.8 103 .4 106.4 106.8 101.3 100.9 99.8 
C 711, R'AD 13E-C ) 65noI 90.3 90:7 10 0°5 102.5 103.8 105.0J 106.8 106.6 107.6 I0?.l1 00.9 99.1 
NF0 7685. RPM 8000 8S .4 95.2 99.4 101.2 101.5 101.0 103,,4 103.4 105.4 In2.0 101.o 97.5 
( 	 805. RADISE0)IO000 82.7 95.2 101.6'102.9 103.,0 102.6 103.0' 98.9' 99.9 98:4 97.6 95.2 
125,)0 81.0 93.2 96.1 91.1 99.5 98. g 101.3 9S.9 98.2 94.7 93.4 91.3 
VJ - 1570 FPS. 16C-00 74.3 86.9 92.2 9.,6 95.9 94.4 94.6 93.3 92.9 91.2 87.1I R4.4 
2V}00' 70.4 33.4 ' 8.4 9;2.3 9Z.0 9;2.4 01.2 90.4 83.5 86.4. Z3.4 8n.2 
OVERALL 	 CALCULATED 104.7 111).9 114.2 115.4 1.16.3 117.4 119.5 119.6 120. 6 117.8 117.3 116,.3
 
PND8 115.9 123.7 127.5 128.5 129.4 .130. 7 131.8 .130.3 131.7 127.8 127.,5 126.5
 
FULL SCALE DATA REDUCTION PRO'GRAM . .. . . .. 
TABLE A-29a MODEL SOUND PRESSURE LEVELS (59. DEG. F- 70 PERCENT REL. HUM. DAY.) 
ANGLES FROM INLET IN DEGREES (INC RADIANS) 









.....-- NC EG . .... 63 -E5.6 " 84.0- 84.8 8E.1 89.8 90.8 93.8 97.6 100.1 102.8 103.8 104.1 

94.0 94.8 96.1 99.8 IC2.8 103.1 I1.3
SIDELINE 70. FT. 8C 84.8 83.3 86.8. 5C.8 92.1 93.1 

21 .34 V) JOG 82.3 85.5 91.0 -95.0 96.3 97.3 95.5 98.3 97.0 96.3 96.2 98.5 97.8
 
479--VEICLE125-85.3 -90.0
---- 95.3 9E.5 100.5 101.8 103.2 104.5 103.8 IC2.8 100.2 94.8 95.8
 
101.3 103.3 106.5 107.5 107.0 1C6.3 103.5 99.3 94.5
CONFG 2 - CHUTE 160 90.5 93.2 95.8 98.8 

LOC NASA -IMES 200 92.0 
 91.4 93.2 96.0 96.5 98.5 102.4 105.7 106.7 106.5 104.9 100.0 93.0
 102.0 100.8 90.3

--CATE 06-10-?? 250 91.3 90.5 96.0 56.3 100.5 101.5 102.0 i00.8 101.0 ic2.0 

RUN 8 - HIGH MIC 315 90.5 93.9 95.7 5.5 100.2 102.2 104.9 104.7 101.7 99.5 96.9 96.5 90.2
 
FSDRP. 842 400 93.6 93.1 97.4 ICC1. 101.6 102.1 102.1 102.4 102.4 IG1.9 97.1 93.4 28.4
 
9.9 HE 500 '97.0 --99.8 100.3 101.3 103.7 103.5 100.5 98.o 97.7 94.8 86.5
--BAR .---- -92.8 -95.2 

(****A* NI/2) 630 95.4 96.9 99.2 1l.9 102.1 103.7 105.6 102.9 100.9 100.7 97.4 94.6 E7.9
 
TA?4' 61. DEG F 800 94.6 96.1 98.9 1C2.1 101.8 103.1 104.8 102.4 100.9 99.4 97.1 95.3 87.4
 
C2Q9. DEC X) 1000 94.4 96.3 99.6 1C3.1 102.7 103.6 106.0 102.6 101.6 101.4 99.1 95.7 E8. 9
 
TWET 54. DEG F 1250 95.C 96.5 160.6 1C4.7 1C4.4 106.0 106.8 104.5 102.2 1C2.1 .10C.4 98.5 90.7
 92.9(285. DEG K) 1600 95.6 96.4 101 .3 I 4.3 106.8 107.3 108.7 106.5 104.0 IC4.2 102.2 100.4 
-HACT 8.71 /MS-"2000 96.6- 98.1 icI.9 IC6.5 10.3 109.C 110.7 108.4 107.8 166.7 105.2 102.5 96.1 
(.00371 KGIt3) 2500 96.5 98.1 101.6 1C6.2 109.1 110.3 110.8 108.8 108.6 lC7.6 106.7 104.1 97.3 
NFA 69C. RFII 3150 97.7 99.5 1C3.1 1c6.6 168.8 110.7 110.0 109.7 108.9 1C?.6 106.9 104.5 98.5 51.o 
- ( 722. RAD/SEC), 4000 97.1"100.1 103.1 107.4 108.0 110.1 110.1 109.7 107.9 106.6 107.1 104.5 98.1 
hFK 6867. RP.M 5000 97.0 99.8 102.4 I7.4 108.4 109.5 109.0 108.9 107.4 166.3 106.5 103.8 97.6 
C721. RAC/SiC) 6300 95.2 97.8 101.9 1 05.6 107.2 107.5 107.4 106.7 106.2 104.7 104.3 101.6 94.20
 
NFD 765. 5Pm E0 -93.8- 96.6 102.0 17.2 107.3 106.6 106.5 105.8 104.6 102.7 IOC.8 98.2 91.9
 
( 805. RAO/SEC)ICGO0 91.1 94.4 100.4 1C4.7 105.6 105.7 105.6 104.1 101.4 99.2 99.7 95.7 S7.8
 
12500 87.4 91.9 98.9 1C3.1 103.3 102.9 102.7 101.9 99.1 97.1 96.4 91.9 82.4
 
vJ 6179 FPS. -16000 - al.Z- 86.1 94.7 98.4 98.7 98.6 97.8 96.4 94.4 92.1 91.2 86.4 74.4
 
20000 76.1 83.3 92.1 95.6 96.2 96.6 95.0 93.7 90.3 88.9 87.3 
83.2 70.3
 
OVERALL CALCULATED IC7.7 109.7 113.5 117.5 118.7 119.7 120.4 119i5 118.5 117.7 117.0 114..8 110.4
 




FUL'. SCALE DATA REDUCTION PROGRA'!
 
TABLE A-29b 
'ODEL SOUND 	PPESSUPE LEVELS (59. DEG. F, 70 OERCENT REL. HU". DAY)
 
ANGLES FROM INLET IN DEGREFS (AND RADIANS)
 
oc. 	 140.40. 6. 	 80. 10. 110. 120. 130. 135. 145. 150.
 
FRED. (0.70o.05)(1.40) (1.57)(1.75)(1.92)(0.09) (2..7) (2.36)(2.44)(2.53)(2.62)
 
50 86.5 91.5 95.0 75.8 07.0 99.0 101.0t 103.5 108.0 '07.0 107.0 In7.3
 
'40 EGA 63 8'.1 93.0 96. 07.6 99.i I.s In . C- 106.3 199.3 ICP1 I00.3 109.3
 
SIDEL IE 7'. FT. sp S9.6 93.3 97.3 98.6 99. 10?.3 104.5 107.1 10. Ip 0.6 11tI. 111.1
 
C 1.34 -I) 100 QO.C 94.5 96.8 9!.5 09.9 101.3 104.2 106.3 110.3 103.5 108.7 109.3 
VEH!CLE JPq 125 91.3 96.9 99.0 130.0 101.S 103.0 105.7 108.3 110.0 108.5 108.5 107." 
CO:F i 32 -CHUTEl 160 91.9 96.2 Q.S 100.0 1PI.5 I04.5 107.5 101.8 111.0 10R.3 107.2 106.3 
LOC .*SA -A!MC3 200 9?.5 06.7 100.0 109.7 133.0 104.0 107.2 103.7 110.7 107.0 105.? 103.7 
DATE C6-11-77 250 2.3 977.0 1100.3 101.0 193.n 104.5 107.0 107.5 109.0 105.5 103.0 101.0 
P.J - LOW MIC 315 93.5 93.P 101.2 102.5 14.1 105.5 107.0 107.0 103. q 104.5 1111.9 lcr.? 
FSDR PT. _42 400 94.6 98.8 102.1 103.1 103.Q 105.9 107.8 106.1 107.9 103.1 100.3 9P.9 
fl.R ?9.9 rG 500 96.0 100.7 102.. 102.0 103.7 104.8 10.3.2 105.0 1fl7.3 I?.5 99.6 97.0 
(.**** uep) 630 96.7 101.9 104.3 104.8 104.8 106.2 103.9 105.9 107.2 102.7 100.6 09.7 
TA 'f 61. DECG F A0 0 96.3 100.6 103.7 13L.7 104.4 104.6 107.a 105.0 1n6.1 101.9 99.6 9i.0 
(259. 0E;9 <) 'M00 94.7 100.8 103.7 104.5 15.1 105.3 IC3.8 104.9 106.9 1"'.4 100. 5 90.7
 
TWET 54. DEG F 1253 03.! 100.0 101.2 104.0C 105.0 106.1 '108.9 106.! 107.9 103.6 102.9 101.n
 
r n  ('.5. D0G ) '6 9Z.7 99.3 100.9 102.1 102.a 104.7 107.7 105.7 103.6 104.6 104.1 102.6
 
HACT ?.71 GM/ 3 2C'001 91.1 96.1 q6.7 99.5 99.0 102.6 106.1 105.4 107.5 105.3 105.3 103.8
 
(.005?1 KG/M.3) 25C 89.Q 94.7 95.9 05.9 97.2 97.5 1O0.8 104.6 106.8 103.6 104.0 104.0
 
NrA G690G. 3150 89.5 96.8 104.5 103.4 99.4 10?
PP' 	 102.9 10?.1 105.3 99.2 103.3 101.7 
722. QAD/SEC) 4000 .9. 4 100.3 105.9 107.0 I07.6 103.3 In-.7 102.1 104.3 97.6 08.4 101.3
 
'JFK 35.'. RPM 500 92.1I 02.1 106.9 107.7 109.3 110.0 11.2 10n7.1 1,03.5 10?.0 -Q.Q9 9Q,8
721. RAO/SEC) 5 914 101.2 102.5 104.3 105.1 105.5 108.0 107.6 103.8 104.3 102. I.'.4 
14FO 7603. RPM, 8000 39.6 97.0 101.4 102.2 102.8 102.2 1n3.4 104.6 106.9 103.5 102.0 100.0 
( P.05. RAD/SEC)12000 84.4 97.2 103.1 104.7 104.9 104.6 104.8 "99.4 99.7 93.7 98.6 97.9 
VJ - 1679 FPS. "13500 82.7 95.0 97.6 99.1 In0.7 99.2 102.8 10MI.6 99.7 95.0 92.2 93.1 
16000 76.0 88.6 94.7 Q7.6 97.2 96.6 06.4 94.5 Q3.9 91.7 88.6 86.4 
?3.000 71.9 85.? 90.9 94.3 94.0 92.9 92.2 91.4 90.7 87.1- 85.1 8P.0
 
OVERALL CALCULAT.D 1-6.3 112.5 115.0 116.1 117.8 115.8 12n.9 119.9 12.1 110.2 11q.- 118.3
 
PND9 117.4 125.1' 12Q.0 129.9 131.1 13?.0 133.3 131.3 133.2 129.1 125.7 123.1 
.
FULL-SCALE DATA-REDUCTION PROGRAM
-.-	 PERCENT REL. HUM. 

TABLE A-30a MODEL SOUND PRESSURE LEVELS (59. DEG. F, 70 

INLET IN DEGREES (AND RADIANS)
ANGLES FROM 

140. 145. 150. 160.
90. 100. 110. 120. 130. 135.
40. 60. 80. 

FREQ. 	 11.92)(2.09)t2.27)<2.36)(2.44)(2.53)(2.62)(2.79) 
50 80.3 81.0 83.8 85.0 86.0 87.8 89.5 92.3 93.8 95.5 96.7 97.0 95.5 
92.1 92.8 94.6 95.5 96.1 94.187.3 E7.3 87.6 88.8 90.5 
-- -' NC EGA- 63 86.8 36.0 86.8 88.6 89.1 92.3 94.0 94.8 92.1
84.3 84.3 85.1 86.1
SIDELINE 7C. FT. 20 ao.8 bO.0 	 E6.0 87.7 90.0 87.889.5 88.0 85.8 ( 21.34 N) lCO 7E.8 83.2 87.0 2E.0 88.8 89.3 95.8 93.0 90.8 86.2 85.3 85.5 VEHICLE J79 125 80.8 *85.5 91.5 92.3 93.8 94.8 95.7 	 84.8 84.397.0 92.0100.2 100.3 99.3 CONF IG 32 - CHUTE 160 s3.0 8?.7 92.8 93.8 95.5 97.5 	 94.7 89.2 79.099.0 98.2
93.0 96.7 99.2200 85.5 86.4 89.0 88.7 90.5LO NASA -'ES 	 94.2 90.8 76.093.0 93.8 93.0 93.8 95.3 95.5 DATE 06-10-77 - 250 85.0 85.5 91.5 92.0 	 90.5 78.791.7 90.5 91.5 qUN 9 - HIGH IC 315 83.5 8919 92.7 93.0 94.7 97-C 98.9 97.7 95.6 93.4 87.1 87.1 81.1 945 400 87.1 62.8 93.1 53.6 93.6 94.6 95.1 97.9FSDR PT. 96.0 91.3 92.5 92.0 86.5 80.8 
BAR 29.9 H --- SCO P7.3 91.8 93.8 94.0 93.5 94.3 97.8 99.2 96.9 95.2 93.9 89.7 90.3 g1.2996.2 95.1 95.94(****** N/K2) 630 90.4 92.9 96.2 	 97.6 94.9 93.1 92.6 88.3 80.800 89.6 92.1 95.1 95.6 95.5 96. 99.1TAMO 64. DEC 'F 
98.1 95.6 95.6 93.9 90.4 83.1 (291. DEG K) c1000p.4 91.6 95.4 56.9 96.4 96.9 99.5 	 96.1 94.4 92.8 P4.798.4 99.7 100.8 99.0 96.091.5 \,97.6 9Z.2TWET 54. DEG F 1250 .89.0 92.2 98.1 93.3 103.1 100.8 102.2 lco.5 98.0 97.4 95.2 93.4 86.1(285. DEC K) 1600 89.9 
87698.2 99.5 100.8 102.2 103.0 100.4 100.1 98.9 96.9 94.3 
.HACT 7.E3 GV/I3 2000- 91.1 93.4 	 94.6 87.61 CC.4 101.3 101.8 103.3 100.6 99.4 98.4 97.5 (.00?E3 KGIM3) 25CC 91.6 94.1 98.1 	 99.7 98.1 96.8 93.9 87.4 1CC.4 101.3 102.3 102.8 101.2 
NFA 6450. fFM 3150 92.3 95.1 99.4 	 98.5 96.7 95.8 93.2 86.399.7 100.8 102.1 102.2 101.3 

.. C 675. RADSEC) 4000 90.9 94.7 98.1 
94.9 978 98.7 100.5 102.4 101.6 100.5 99.2 96.7 95.6 92.4 84.8 NFK 6419. RPM 5000 93.9 98.6 97.1 94.9 93.7 90.1 81.3 C 672. RAD/SEC) 6300 87.9 93.2 97.1 98.3 99.6 99.9 99.5 	 80.099.0 99.0 97.8 95.9 92.3 90.2 86.8 NFD 765. RPM 8000 86.4 91.3 96.5 98.9 99.7 
.95.7 92.6 88.9 89.0 83.3 75.4 C 805. RA/SEC)100O0 83.5 90.0 94.2 95.8 97.7 97.6 98.0 80.0 69.189.7 86.5 85.194.8 94.6 94.4 92.7 
- 123 FPS. 12500 79.6 86.9 92.4 94.3 	 84.0 80.5 78.3 72.6 61.639.7 88.7 87.0
16000 -72.9 81.3 87.8 8.7 90.5 68.3 60.120000 68.1 77.0 84.7 85.7 87.3 86.4 85.0 83.7 79.7 76.1 74.7 
112.3 113.3 112.1 110.4 109.3 107.9 105.9 101.2
 OVERALL CALCULATED 102.C 105.2 109.3 110.4 111.4 
125.7 126.5 125.2 123.5 122.1 120.6 118.0 111.3
 
.	 













p PULL1.SCALIF DATA REM CT ," Pn1)G P4 M, 
c,. TBLE A3Ob WODEL SO UU, PRESSURE. LEVELS (59. DEG. F, 711 PERCENT REL. DU.0Y 




60. . 90. lop.o 
1.05)(c1 .4n)(1 .57") (I .7 S 
110. 120o 1" n. 135. 140., 14.5. 
(I. 2()2 .P )(2 2 ) 2 '6 ( . 4 ( . 
150q. 
( . 
NO -GA 63 
,C'. 
&5.! 



















1,0Pn I op. 1 
S DL NE 7C. FT. Z' C 82.6 8 P,.0 q.!1 4A8 Q4.,3 97.1 0 R.o 99.6 In.?.3 I100. ICf). 3 90.8 
'21.,34 :1) 1"0 85. 3 9S .2 "10.8 94,.5 04.0 96.3 97.5 93.5 101.0 99.0 99,2 91.8 
VEHICLE J79 125 34.3 39.5 92.." 95.8 95.3 99.3 99.z i0on. o 102.3 99.5 99.2 9Ft.0 
CON;FIG 32 - CHUTE 16G 83.1. 88.7 93.3 96.3 97.3 100.3 101.5 102.3 104. 5 1D1. 5 99.7 9R.8 
LOC NA;SA* -At,.S 2 (0 .3t q Vt9.4 %3. 0 96.0 96.7 9Q.5 99.7 101.2 1V2.7 99.0 , 17.2 96.2 





















101. . 101.2 











nIA 29.9 HG 




























TA 11. 64. DE-3 ('291. D r ) 800 100 89.3 . 94.6 9.6 97.5 100.5 97.5 100.5 93. ? 1 C0.1I 1P?°6 irr.3 IP1.4 09.5 Io1j0 In3.& Ico.9 In2.6 97.1 97.,6 94.5 9. 93.5 52 " 
TWFFT 54. DEG F 1250Q35 DEC, K) 160 









Q9.5 102°4 103.1 101.g99.1 i101.7 lQ1.9 101.7 
95. 5 9.6 Ir~l.4, 101.2 
104.4 99o4 97.6104.6 10Q.6 -99.3 




C.n0783 rG'/ M3) 2500 84.7 89.4 89.0 92.4 91.7 94.5 97.6 99.9 103.1 99.2 99.3 99o3 
NFA 4501. P.F,' 3150 3?.I 87.3 92.7 94.9 Q3. 6 95.6 03 .4 96.3 100.3 97.2 9 E.0n9W.3. 
( 675. 











96.9 99.8 93.4 
10on. n 101.5 101.7 
97.7.1CC. 2 100.2 
10%.4 P7.1 




















NO7635. RPM Bonn 82.2 91.7 92.4 96.1 94.0 96.2 99.4 97.9 99.4 Q?..6 87.9 81.9 
C' BO5. RAD/SEC)I0O00 77.4 8S.0 94.4 97.0 96.1 97.0 93.4 94.8 95.8 91.4 96.1 86.D 
, - J,2 7 F SVJ-13P. 1 2 5 0 01600, 7 3 . 668.7 8 8 . 579 8 90 . 685.8 9 . 00.4 Q4 . 288.5 9 5 .1 89.5 0
5 . 887.8R 8 9 
. 2 
86. 
8 9 . 1 
83;8 
8 7 . 9 
80.2 





20O 0 63.4 77.9 81.5 87.6 95.3 P6.5 85.9 81.7 80.4 76.4 7Z.t 7n .0 
OVERALL CALCULATED 99.9 106.1 109.3 112.0,-Ill.; 113.,6 114.,2 113.5 115.5 111 .9' 111.1 110l. 5" 
PNDB 11.0.4 118.0 122.2 124.5 124.1 126,.3 125.5 124.8 127.1 123.1 12?.6 122.3 
SCALE DATA' REDUCTION PROGRAM
FLLL 
TABLE A-.3a ,MCDEL SOUND PRESSURE LEVELS (59. DEC. F, 70 PERCENT REL. HUM. DAY)
 
ANGLES FRCM INLET IN DEGREES (ANt RADIANS)
 
140. 145. 150O 






FREQ. (0.70) 1.05)(1.40) (1.57)(l.75)(1.92)(2.09)(2.27)(2.36)(2"44)(2.53)(2.6
 
50 82.5 83.2 V,6.8 e?.8 
 88.3 89.8 92.5 95.5 97.0 99.0 1r.7 1nI1. 101.0
 
100.8o7.3 U.1 ' 88.3 39.3 92.5 95.6 97.6 99.8 IC1.0 101.5 NC EGP 63 86.6 06.3 92.1 93.6 97.1 99.0 99.6 93.8 7C. FT. SC Z2.3 81.8 86.3 5e.1 U.8. 90.1 91.0SIDELI S 
93. 94.S 93.8 92.0 91.8 93.2 95.5 94.0
9U-3 12.0 93.5
21.!4 m) InO 79.5 e3.5 
 99.0 97.5 94.0 9n.0 89.3
 79 125 82.3 -b.? 95.0 C5.8 97.5 99.C 100.2 I01.5 
VEHICLE 

98.3 101.0 104.0 104.8 103.8 102.0 98.2 93.0 25.5
 
.CO;FIG ) H-UZIUEI 160 86.3 91.2 95.5 96.5 
96.2 I00.4 103.7 103.2 IC2.7 iCe.7 95.5 84.0
92.7 94.2
NASA -A'FES 200 88.2 90.2 93.0
LOt 
98.0 97.7 97.3 98.3 98.8 9a.5 96.3 84.8
 
"ATE 06-10-7? ...- 250--28.8- 88.5 95.0 95.3 97.3 

S6.0 97.7 99.7 102.7 1 2.0 97.2 95.2 94.0 93.5 85.7
 RN 9 - HIGH MIC 315 66.C 92.7 96.0 
98.9 99.6 100.6 99.1 98.6 93.1 89.9 86.4
 944 40C 89.9 91.6 96.1 9.1 97.9
?SDR.PT. 

F.a 500 89.5 94.0 96.8 97.0 97.3 98.0 101.5 100.0 96.3 95.8 95.0 92.0 24.8 CAP 29.9 

100.7 103.2 99.7 98.4 97.9 94.2 92.8 84.7
 (-**** NI02) 630 92.4 95.4 99.2 99.2 99.1 85.9
99.9 102.1 100.4 97.6 96.4 94.4 92.3 
TAMe 64. DEC F Zoo 91.4 95.1 97.9 99.6 99.3 
100.9 103.8 I1.I 99.6 98.9 96.9 93.9 87.1 
- (291. DEC K) 1000- 91.6 94.1- 98.4 ICO.- 99.9 
C2.2 100.2 100.4 98 -1 96.8 89.5 
TWET 55. DEC F 1250 92-C 95.0 iOO.9 II1.5 i01.9 IC3.0 104.0 

105.9 104.3 102.3 101.9 10C.4 98.7 92.1
 (284. DEC ) 1600 93.4 95.2 101.3 102.0 103.8 104.5 
 99.8 94.6
101.7 103.7 105.3 106.7 107.7 1C6.1 105.3 103.7 102.2 
HACT 8.5Q GN-/M3 2000 94.1 96.6 .
105.8 106.8 108.3 IC5.8 105.6 104.6 103.2 100.6 95.1 0 (.00850 Kc/I13) 2500 93.8 97.3 101.9 IC4.2 
 103.5 100.8 95.6
102.6 1C4.4 105.3 106.5 107.7 106.9 105.4 104.1 
NFA 6700. ;PM 3150 95.0 98.0 

( 701.l RA0SEC) 4000 94.4 98.9 102.6 IC4.2 104.8 107.1 107.1 1C7.0 104.5 103.4 102.9 100.4 95.2 C 99.3 94 7 0106.a 106.6 IC6.2 104.0 102.6 102.6 
NEK 6668. FPM 5000 94.1 98.9 102.2 IC3.9 105.4 
 104.9 103.7 102.7 ICI.3 100.6 97.2 91.4
 69t. Rot/SEC) 6300 91.7 97.1 101.5 I2.4 104.5 104.8 
 96.7 94.6 89.41 C3.5 104.8 103.6 103.9 102.1 101.2 99.6 NFD 76E5. RFM 8000 -90.2 95.2 1 j0.f 

(85. gO/SEC)10000 07.3 94.3 99.3 100.8 102.8 102.9 103.0 100.7 98.8 96.1 9S.6 91.7 85.6 
93.8 92.6 88.7 79.4
 97.1 99.8 100.2 99.8 99.6 98.3 95.6 
12500 83.4 91.3
V- 1478 FPS. 96.2 94.8 94.6 93.0 90.8 88.2 86.4 81.9 72.6
 16000 76.8 85.6 93.2 94.4 
 84.4 83.1 78.6 68.7 20CO0 71.6 81.4 69.9 91.7 93.1 91.9 91.9 90.3 87.1 113.4 111.3'107.8
 
OVERALL CALCULATED 104.8 108.5 113.0 114.5 115.7 116.7 117.8 116.8 115.4 114.5 
 118.8
pFD8 118.3 122.1 126.3 127.8 128.9 130.2 131.1 130.2 128.7 127.6 126.6 124.1 

C'CD 
-FULL SCALE DATA REDUCT1314 PROGRAM 
. TABLE A-31.b MODEL SOUND PRESSURE LEVELS (59. DEG. F,. 7, PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS)
 
40. 60. So. 90. 100. 110. 120. 130. 135. 140. 145. 15%. 
FREQ. (P, 0 10 ) 1 4)C15){17 )(.9){.09)(2.27) (2.. 6) (2. 44 .53)0(.62) 
50 33 .' 86,7 92.5 94.0 94.5 96. 5 q7.7 99.8 103. 5 102.5 1 (3.qn I3.5 -
ND0 EGA 63 36.6A 91.3 94.3 05.8 07.1 93S.8 IPOn.P 103.3 In5,3 1114.3 105. 5 105.8
 
SIqE'.INE 7, . FT. 90 95.6 91 C 94.8 96.o' 97.6 1 C0.1 I r1 .3 104.3 106.9 1 D5 .6 106 . . 1 06.1I
 
( 21.34 '4) 	 1IN C6.S 90.5 94.0 05.8 91..n 9P.5 101.0 102.8 106.0 103.8 104.2 1,04.5 
vE14rCL- J7 9 125 R7.1 92.7 96.0 97.3 q8.5 1P'O.3 ln?.7 104.3 106.8 104.3 104.7 103.3
 
CONFIG 32 - CHUJTE 161 87.S Q2.0 96.3 97.3 99.8 101.5 I C5.0 106.0 10S.0 105.n lf)3.7 103.0
 
,
LQC NASA -AP'ES 200 8 . 93°? 96.5 9,-.0 99.7 if1.5 ln4.2 1 [5. 107.2 l195.7 1,rl.9 1f91.0 
c
)ATE '6-10-- 7 250 6 ?, .0 93.5 96.3 9.p.3 lrC. 3 101,.8 1040C,1104. S InS5 101. RI101.2 99.3 
.kul; 9 - LOW N;ic 315 89. 94.4 935.0 99.5 1t)1.? I C2.5 10,4.9 104. 2 IDS.? 101.7 90.8 97.7 
FSDR PT. 944 400 9G. 95.6 98.0 90.4 100. 6 102.6 104.6 103.4 104.6 101..6 ()9.1 96.9 
qP 7 9.9 HG6 501. 192. V 07.0 99.4 Q9.4 I n9. 4 101.3 104.9 102.5 104.5 9Q.5 97.6 95A 

(**,**** N/W 63c o3.,, 9s.9 1)1 . 101o.3 10o1I.' 4 m .9 1lo.2 10o..t 1'4o/.4 10n.4 -)a. 1 96.9
 
T A fl, 64. DE( F $or, 97.5 97.4 100.2 10]1.5 101.2 101.9 105.6 103.0 104.4 10% 4 98.4 96.5
 
(2 91. EIEG 10 1000 91.4 97.4 IC0.5 101.7 102.0 102'.3 107.1 103.4 105.1 In. 9 9A. 6 99.4
 
TW .l 55. DrC5 F 12?50,, 011.5 96.7 IOn. 5 Il1.? 10 2. '. 103.6 IfnT,6 10 5. ;. 106.9 In'.6 1I .4 10,1.3
 
(?16. TW'l Q) 160r, 89.7 ?q.5 1n0.1 Inn.1I IQ0. R 102.7 106.? 104.n) 107.6 10%.6 1 n;. 3 1If 2. 9 
HACT q.o50 G!Af M3 Z00 83S.1 94.9 96.5 97.7 97.9' 1 , . 4 105.6 105.a 108.0 104.6 104.3 104.0, 
(.00850 KGlr-3) ?500 87.9 93.4 94.2 94.7 94.4 95.5 1112.3 104.1 108.3 103.9 104.2 134.7
 
&NA RPM. SO 6.1 91. 96.1 99.4 99.5 106 . 9 999 101.5 105.5 10?.0 I0 .7 104.5700. 315 n 

( 7n1. P AND/SFC) 4V00 85.5 94.3 100.7 102.8 103.4 104.1 100.3 99.9 104.3 1pn .I 101.5 104.1 ,
 
fNFK 6668. RPM 501,0 8o.2 97.9 103.7 104.2 105.4 106. 8 1P3. 7 99.7 102.1 98.6 99.2 102.1
 
C 698. RADISEC) 6300 88.1 98.2 101.3 101.8 102.4 102.6 104.6 100.7 102.1 97.9 98.2 99.7 -

NFD 7685. PM .8000 86.5 95.8 972 99.5 99.1 99.8 1033 100.2 102.5 98.f 96.2 97.2
 
C 	805. RAD/SEC)10000 81.1 90.9 98.5 101.0 100.7 100.5 98.4- 97.5 10C.1 95 6 94.0 94.9 _
 
12500 73.0 92.A 95.n 97.5 97,6 96.1 98.3 94.3 96.0 930 99 2°
 
V./7 p. 16rv 7R.4 85.2 89.9 93.8 93.7 92.4 92'9 80.6 90.3 86. 3 i&. 5 8 5. 2 0 
VO n,0 67.1 32.1 B6.3 91.2 R99 89.5 A3:6 86.11 86.2 93.4 8n.4 81.6 Pd 
OVERALL 	 CALCULATED I0Z.b 109.1 112.7 113.7 114.5 115.7 118.0 117.1 119.5 116.3 115.8 116.0 t> 
PNO8J 114.1 121.4 125.8 126.7 127.6 128.9 129.1 123.6 131.7 127.7 127.S 12R .1 
APPENDIX B - COMPOSITE FREE FIELD 1/3 OBSPL SPECTRA
 
The data presented in this appendix consists of the free field corrected
 
composite spectra at 70 ft sideline from selected high and low mic readings
 
in Appendix A. These 1/3 OBSPL spectra cover a frequency range from 50 to
 
10,000 Hz at angles of 40, 60, 80, 90, 100, 110, 120, 130, 135, 140, 145 and
 
1500 from inlet.. Both conic nozzle and 32-chute data are presented. The
 
conic nozzle spectra plot summary is tabulated in Table B-I. A summary of
 




ORIGINAL PAGE IS POOR
 
B-1 
pRBWC1DVG PAG BLANK lOT FIL' 

















 B-28 thru B-39
 
1709 524 B-40 thru B-51
 
1785- 525 B-52 thru B-63
 
1894 522 




r4< 4 j 	
- . . . .... .-...... . 4m- . . tL - - -- +- ...... - " .. 
_ . *I ] 
. ,I L . ' "W T 2 O+ 
; . . .'.. . .II. 709 FQ 	
- NRS R RHE 1977 .1EG ..............79*i.. 4 ..
. GL -9I Dk-0L.6NE-4.- I ---. '++ - ING_.... . ....	 ., . .. . .' i. . . ­< 	 ~--O  
*~RP 	 ' *N~ ILE.. ~I*
• .. t | ~SPEEJ3= 4 0i4 .RPg . CON ] N O3ZLE . . r---" . 2' :- j- tm .. .. . 
. 20 ­"i .-*" .1L 1 < ' 	 >1 "i "" " " " " ' .' ,-, . - : ± H 4 £ 
.... * .. .. .
 
*.. ... * I . I i 




,-- • i i. 
. . . .. 
 . .
z- ..... 41T 	 . "- , , 1-'j-- *.. Ic - -... . , . 
. I..
-7- . -. 	 " -- . 
:. . . ........ .
 
-... 









_.A:. , 1T'..:I' ])n' I=A U < . ... '"I' . + tj...-"  li- K . + . .f... - 1. . - -:::* -Z. -"m..... ' f,- :4-i ,:_ _ 1 '. - I * 
.B 77:I. -..
"1- : --i--l -4+I" " - I .  ' 	 C-,tI " 
-.... - - i I f- -.--	 s -F::::I j _., . - - F: . . .... .. . .. I,i. on1 *i ... . . . ;.L L;I , -. + : - :-! , = . . ...
 
t- 1-. . 
_. I ........ . __I 1 '_ [--- j~ ~t ~ •fI
4I.... 	 .... . ...' i[ ._=_. l= I ± =:.. ..
. -t : 
A 
, . i. 	 , n-i - :- .i . . .jr r u~ ~ . T h.' , 
"T,T -	 . M"'"-,. :"- 2'7'r 	 "+: "r .{ ___- ,
-~LJ O -- .	 r ­1 -T__.'_'._ l i n.~O'F l ~ .I v~_ J ~ .#-F.-'.. . -L . r".O11-,. +F. ... 
__ _.~t~: 	 ­l- -I ' ' ,. . 'I ,'";.," -- " -=I - ' - ..... "-"""_	 . 
~1.I 
<it.t	 Im;: '" . "4' [ . 44-r~~11I 	 .... . . ....I L ...........I .. - 9--

-"-... . ....... ... : -:r 	 ....... :.1






L' U TBU . i I J ' . , - O '• E T 












+ I's,000 o .. . .o OZ ..' 

-..."...].. .q...." ... 

.._ _-_...=3 '--'-'- - " "" 

















.i .., !- .:i ... Ii.. .1 
. .. ...
I . . . ..' -.... 4 
... .. 
r.b , 4 
_ .. -,- t . 1 -. 
.. . . .
. .
 
. . . . ,
.. i .. . I , .I[.I .. *_1- I j ,V . 
. .. ..... 
... /

'I. ! ,,. 
. .. . . . . .
.. . .. . .-. 
- -- -t.. ..­. - .-.
I . 
. .. . . . . . . .
. . . . . . . .
. . .-

. . . -  
.  .. . . . . .
. . . . ... . . .
. . .-." 

... ... .. ..- . . .. . . .'.
.. 
 ~~~~~~~ . . 
I t 
7 0 Fr 0IDL NE- , " I .T .,'- cn zp24 
.-
a T4971I 1NAR *M .
'IEG - fd79--1U-' RTEBT . 











]4 F ' 









-- :...., .... .- - -
i~ I. ,:• . 22 I.-- . -. i'" 
- - 4 --------F. ... --l-" - ­•.,.. . . 1 4-T-.L{< .I .. 
..1 . .....
, -- T 
-.I ' . ., /I . , :I 

, ­

























I U. Il: L.[i 1Tt~ Y :-. 




' :-,I.:17.. : . .. 
7"77 =!"- .._



















" ."-- 1S'. " - '---: -..-.-­
..T "T .. . .:. .-" : F IB *: 
'Ii,ENE A..,- .. . . -N .L .- E T - 4 
8PEE =640 OPM! 'ICONIC ,0O ZLE '' ".. . . 
..... ... . . I . . I . .1. . 4. f i . --P - ------. . .. " I ,--+- . 

. - i;" I-i I,' 
' 4 
. . . . I. .

-1II
... . .I .. . 4 
I




'- ... .Ti 
I
K' ', ! ; " - i
-" 

' - -5:- I.i- "
 
























- p.Q" 4 - - +-1 - H :4 -4 j 
-A.- ~ ~ : E!tt TJ.1­
i
.vtrL' r M :'t~ 
i




2i 	 Iit 

... 	 . . . . ........ ....	 .. 
n.":.:r
12 .:.	 t - L
_T,I: 
':'r 	,, .. .. , ... . ... _. -- 1.7 V.- .....--
.....­... 	 : .
 
I 	 "T',-"-q 
,A 4 W.1. 4 04 RPM !.. - - Z ,. , ... .
 
INU-l Wi BE-.--t~ T 1~f~ '.1'E 
 i 
.-.. . . . ..-- -- .
 










7 2 -. ,-.. . 
. f , - - i IW / . P ,E-R~ t , . E -O - ­
, .. l .,.2---12.. - ,j:,...
1 F ... 
- ­• ' -- . , '
 
I . 
- 1 : d '- -- -''+:_ . ­
.__., ,.-, , , 
,. ' " I 
­
-





' : ' 

4­




_.. . .-.. £ ..i -_i 







-.. 7,t -d 
-V t.'--,b"W 1 ,---.-.-: H j .. 7¢"--I 
 Or f
.I .. . "_
 














- . 5 - -I"I - , - ' ...








41- i .IT.. 










. . . . . .
 
. I i..........-...A , 2.#......1 .IL. ... ... . . . .-
.. .. .
 
70 Fr SIDELNE : NASA AME -1979 ' T -1,i2' 
RNGL =,zL2 DEG ui- J79- tUTOOR- EST ''1"P"S..,S'O " 
-' SPEED=6404'RPM CONPCBZL ' 
.--.
. V f1X"64! /-rI " 
._$,I.... ... ! . .i . I.. _,_ .... . __ 
-- -- . . - ...... _. . ..
.. ........... _.. ..  ..I  . . . ..
b - ... - . .. ._.. 
J.
. ...
t- mc FrL44.....7 Aj 
.
 
-':... ..- 2 .. ! *' 1 1 i , .I . 
... .L' t , ,K I , '-. I t. . h++.. , .4 , ,­
,- . 
-
I !.1 ., | . - '.. - - .4'- F , -.. , - ,I'I . i ­
--[: - , . - . . ,7 







.. . - 4 4 ±. ....b4jrI ~ L 
-p.7 
/.
a -: ti .* 2 4 4 4 Z .. 
It'­
.[ ,---;..It h ik .--:m:~ : ,.T:in. . , :4 .>.. -. , _:nt._. 
0. 1.... 
-•V ..... i ' . rj1Q3~jQ 2 9 ... .  

., !: r . ­
.. -h..'1L-'JJ ,, - .. L , . .: " . L 





r t, L...,"T , 'J"-" .I..I .I.;p:r:.r:...-. ' "1'... 4 ..4 .. 2-.,.L i.,. 
t.i 
---------
- . • , " f I L ---
1
-, -F|-- I 




'NEi tWASA 1-ES7* . 
,_ 1~4O'' F1- r oLL 
I 
I S4ARN&9 UVJTOOaR VET .-t -E?S ...-
O0 G tI I, V i • ­
-' 





I-! .. ,'- V7 j':' -I"-- -" -%­
-I- ..... 

f ----. ... ­
----.--
7 .:'- .A-- {,t L. H,....1 ,,. I . . I .. :..I.-],.  
-i- i K, I. ,''i ,. ,... : . I' [ .-f ! "] I i. 

... .. . ±Jtf 4i
_-, 
'I. . .,1 . 1..1'.. I . .1 .. .. . i -.. 
.... . . ".J t 
7 -I 
.24.... . , - .U :PI . 
. , . - i6 r...- . .1.7 
H iK I.LTt7 
- -. . .. r' 









:31 0 :,ago 50.2.00 
7 7', ' F EJ OHZ,
 
- i.7l I 77t,.. .1- -- "I-

i. .. "' 4t . .. i lI , I , I I i 
. . 
I 
, - . 
! 
I 
1 71 - . . , I ' NO R4, C, 
. I : 'Iic. T , " 
' M -.1 77, ' , '.0 F r 6I'DELUNE : 
.* i . . ' ..,.. = _ . . . , _I_ -D . .'-=' = n I '"A, 
-ANL=135DE.-, J79 ST ci.O 
-- --­
' - 1"- .".. . . - } ': I -:- .- i,...-
• I. , ' OFI-oE I N-'TE': '- - -. " ... ­, 
" 
,= I :SFEEU G4O RP, I CONIC NO ZLE', L . 
,
. 
' f.:'.. I 
I ;---- l . I 
-
.. .I..... ... ; --. -" 
, 7 4. 
. 4 , .,. , .4' 
, 
'.... .. ,...' -. 
., r 
.4 - - .- - .7 . - ­
4. -
. 
--- . -  - - .­






.4___ L.-L .... r77 77" 
-'* 7-- -7 .! 4.....4....L :.., I_ 4
.4.-. 7 j . 7 
- I-..-....­
._. . ... . .... ; -
4 
. . . ,4.- ... . .7
"- "" Ir- $' -~ =,,. 7! .. -4 ' *:f) 1ff+--. ' : -: - ­- 4 447jjj ,.
m 4"-E J:7, - iF._, -:I......L--4"'P'.L..rt_.--..-y........ 

I -I-.-_.. -I 
. j J'. "it" "! + "f L. :i K .Ir ­
#I
I I i tt' 
­
' . ~ Ir 4 [.. ,.,-.. >,- i 
-- --- v--. "-7-z. 
I
-I---. . --1 ,ee. .jf. ''-... , w. I. . r.± 
_:.- "--. "-I-"-
. . 
:a.I ! .".- I - ": "' j 1 A l j-L 'L.... ---., ----. 
.
-- -}-4-- _ 
!-I 





4,"", , ' - ' 3-:~" :- " 
...
-7. . . .4 
'II . . I . . . . . . . . . . I .... .. . . ... . . . .... ..:1.1 11.:I I .,-i :. .... .j 

", , ; I IF ,j-.r! I-"-. ,r ' I .

II * t I __ i ___ i 'i . __! "_I_' '
 
70 4rSD9LI:NE! NASR H L77T4 S1XOL B4D J79U-cho RTE&th
,",""-H 't -. -- -- F-- -1 i.*..... -* ... "i I ' 
-, I PEE =6404RPM I,,L' -CpqNCW0 LE 
-
I± 
F I i -- - -" ' •~ . 
'' . 
.. .. t . i . I i L 
---- "- ' . J ._tL. g _-. :... .. . 
~'7I'.t --. . :. l. . .t,  4. 
_J_;_-I~ ° 
.- .'j _... .... !_ . '--- _ I I .- I- -..-- -- Il! ', 
,--I, i- r--4' I --° 4..... .- ..­
*, I'I I__, , 1 r, ; i J' ­




_v414...K-- t.4J 4J1' '' tt' ' t - _.....--. .......... 1




.. . . 
... ' f

-- :--! _.. [---r  ... i , 
I I 4 
-F. - . 2 < , i-.i ts,. .:I ,7 -I-),_. ... t., .., . .,_.+ .. I I, ; J 
; j..I,- 02. 1 ,i 566 J5i-.l._.B: ..- 50 801 
-
- 4 :j,14 - - :." i - I. .+-rr:- .------ ---. .. . . ._;'._.!. 
t; r i~ I,i' *f~, 41 ,'i-I.._-V I i ' I,,.J
... ..
-1. i- . ...
FIN fDECP 
- -
M IN,.,I i , ,
-L9 




. . .. .t..







_•m 41 . i .
I 
, ' : I. ' t' 
t -. 0 Fr SIDtLrNE ' I NfiSrl RtE.-t9A ' 7-..4... 
4 T r.... " ...... - '."!"". ... ... . ....... T -' 
~~~~. . -~ n= ~ 5-l~........ I7 tup F 
, =. , I . j L ' J. .L
Z

• .SPEEI=B.O RPt-.' C.N].. *u E 
. . - ; . .- ;.L l.iF 11/ C ' I . - , , . . _, .S, . _ ._-:'_ .:..­
....-
. A I 
,I ' t..,..... -i 
I . . I',t ;,, - ,I I ' -1 : I : 
_ 











_.. ... . .li l • , : . " I -: 'I- - I_ I. " - [ r ,r.-ft , . { = l ­*I" ., T - "'; " " - " I-: , : I-:...-.T T Fr 
-- .. .:!. ,.. .... *. --...--[ 
, , 
: 
- ., . 
--. 
..-
- r-,_F .K.-.. 1. 7 t: t "-ht ' ' ' -! t,:. .-
5-..h:( 1 -jh.j 
. [ ... . -:-:-. ,t-. -- " ......
a 1 , -.a .. 1 a ' 0 .. ­
- 2 0r'.j* 
-wd­gTEVTK ' t24-.:4+4.;--I::=-
I ___ -17 
' ' b] -""J "4 'r ..... -
I -''-71". ~-" 
.-- - . . ., 
-* - -1.: .--­,:.- .-I.-I ~~~T .... "E", .. 





: --. ._=_h_._W.J_ 
.. ,... t .,:I I I....t. . ' .,, 
1 - .F: :: p.I .:.:: .. ::,f1 .9 
__ 
--- 
I - ' "' "--~' _. .. . t'
. I-.__.L' 1 S ! , ,- h I 
. ... 
*, ' :..E K4 ",~.7 .Ut . * 7 ' , L-*---- -... . . .,1r-- O O A E -4 ! 
-J.-  - , 
- 'r~~ 'II-,------l-.­
...
-- -i'"-"- i....h 

SI EE.>1 =14O4 RPM ., CONV N- ILEB r"fl K - .-E TZ FI T T S4 C I".H * F 
' ....

--- F. .. I 4 





77 H_._' . I r' i' '. F.1-- ... Jr.'. 

j-.-
I" - .-- ..I 
2''u . . .. s ' }, 1'I.. T ' "i -i -,­




..I L -+ - ,. ... . I!.. ... 

_ -i ...I 

:.. _.. :.. - f
. : . 7-1 






Ur~.HUI~hi ~ n.~iim~iit .J:.7fL'F.1K tit-




44444.. L _ ___ 
ri~ri im ;4 .... '"I " 
' I t:'.
f-i--'.... . [t + > ;-i-"-'r-jt '-: . 4j %: i t. I4* 
' i ' i I 1i i l'I'! 
. ­,, IT . --- -1 ! . .. .* .'- '' : ... . . .. I .. .- - - --i.
r .- -- . ....- .. . j . . , ....... . .. . , . . .r.. .!. . .,.. . I .. . . " :". "
 
- , : . .K : . u L'.-1E-1 .i ! F0.. =F SDLN I , ' ', 'I:* 1 
.- , .I i, .. , ! 71 : i I : ,. - • - -- ...._ _ _. 
G =E=40 p EQ . J7..UTO R TET, 
~S OCNC NO2ZLE. ; ­JEEP=867 RPlr 

1--.1-1 - . . .F . 7. -._
 
S i i4 1.!1 ''I, 
"' "1 . . I ', , I f .. .. -'T-F'j, I ' ' 
-
- . '- -7 ---.I L .-. 
l I :I I I: 

4I,-F -7. -7 I'I,Ir--- -:- ;-.. . .- j- , . .. . 
- , . or ;5 1 1-
F7 
: i iL..Fi. L i. ... : . --' . . FI--.. I .4 . . . .... L 
:- - -- .. :.1 ,. . . . = "'..... F Z2. F . r
 
Iwi I.F.....lF~rI~:F..F... IF I;fh ,I7. r
 
-F.....F ..,,- , r 
'~ j -- '-i - I I-"I--- -- -F---­
-. ...:. - ...-- -

i---J7 T _ . >. ;;i :4" .. , .
 
-_ ___ ' ---- - . - ...- -- , ,I. 

11'111 I'-I ,;I'F . -,Ea 




3;I I''j'4 V F :-F.'._ . 
.... 
- rl""7TI...- I -"i 
- P " ' , , 
I .F-F. iF:'F. , ___ 
--- 
...
i ...UTDO R TEST
BEG. ----d7i,.... I ' , ,
-+ 4 - i I 
' 
, . . 
4 
' ' ' :4' 
RPMt CONJIC NO U;LE ' . .. . -......|SPEE~P=G667 I_-_ ....

- - .-..-- :---,.,r..... _.!_._ 








R... CON.C.... .... ... 

" " -... . .. 
C3 
.4 ' :. 4-4 -'4-" 4 , -K, , D I •jEI7jz .7 
.. 
_ 
- - p i .LT 
... .- ! h -- - t 2 . , +-O ' L 
i i I * 'IIa *''II 
j . ' 'I'1

' ' I: .I I, I ., 
-I""-- -- -- I­
' 
- - - I_ 4 4, -­
.-F---, 
 +.









j-t " ' .... LTu -..• !".,..1,. .... .... 2-L- ~ 
, . ! I--
4. W ..... 
. 74 f 
-, -71- : " -
7- I] : j*.
..,.,, a 
-.I.. . i , _ :
 
. I; .!. iJ 4..J
." - ..

',S,, ,. .. . - ,r-- V .­
. 4.. ...  t , ,. 12 ,..t. .'........ L.;_:
i'k . ']e e ­









. . . , 
. . II.. . .. . . . ' 
70 vt I DEIE AHEl 9 	 . 
. .. 	 ---­
.. ...... .... .. .. .
 .. ...

* . . .. ,; -..-.. 	 . ......... .... 
: 	 I i i I 
* 	 4 ! -- : NPS AHE$-1977 . I ' ! :. flrC TflZ1 1 
....f-.. -- " A.. ­
, ,: 	
70 F!T BID LINEj 
 r i' - i- --. .-.. ..'
 
......... , • RNOLE=80 -O ....,J79 	QUTDOQR-TE4T 

i',










F - F T C. 
. IP_ 
- .-- T.,--- .*t-4. . .t . , 	 , . , 
T7-- I -- , I '. a *9. , , a­
4. . ... .. .. 	 T7.. 
*, 	 . . .. .,*. 1 j:1.. I­
.. .... . , _..
 
. . . .	 ' [ T . . 




-. . . .. _#-{. . .--	 i - v 
,i , - . , . "r :-" " '-... ... "',- T ' .. .... .. ..r:---- r-- ...... . . -­
% 	 A 
., 4.,~ 	 '- -- I 
* 	
.. .. .lt- -,
- -,. 	 r 
,-" ­i ' I 
" . . I ' 	 1--' 

'_'' "1 'I 
-	
I i -i " I., I
 
_ "' .:::-I i i '=" ' l - . ... I"' 

-t I ' a 	 l... 
I...l 	 .. -T44 !-4 ,o,.., I,1: 	 -..
"; ".. '.1. i.L FT. k t 	 . -I. - .I-- i 1­
__il..K_._
--".' 	 L I-- 1'. '-I ' IT . I 
2	 1 - - -4-----.fl...;. i' 	 I .t,VM_ 
.j -. I 	 i-:. . I 
~ .. 	
i I IF -,... .	 m j .F-t Z 1' 7 ":l": .I 1";". ! '- 'l­"I7L" IT .x .- 2 V L f -":I.;: :.  . .-l -i­
-. :_ _ ' , 0 * I 
-70F8_____,IIgI : I IISNosj b H7 -177RHE. 97. t 
-----. 1- . . - -- - - __--1i- 4- -
I .- :..... .. C IN 
-TE Tfl 
T I T 4 
' T .. I ! 1 ' . ' '' 1 . i - ... . .. 
- - . .­
1~F-d -i......... I1 ju lT7-k-- -i i. 
-. . ..1., . . -. ",f1. .-
--J. -17±K . " .*: , " .1 '-4' -t-i - -
kTtt 7- ".7 " Ci ~fuF4 
-- F L~-H... . - r - K- .---
L--
-.. I.. . . L... . 
7F .. 
4 - .­ -
44--'t 
SJ'- I r r'..-- i t. l; I "V ... ... ._1 
7 -.. ''- 5b... s- S ID g o . .: .. .:' . 
,rrr- iT,, i 
-­ :-..... 4. l CYi,, :Io 7.L I;L £ 1 1 -F1. 
T" 7j 71'' i ; '7~Iir 
'$ H ;' * ~i i 
. I 2 'i I 
S1 '{• I' ', I 
.. ~ ...~ . 4 n-. --. ' , _ J . + U . . ' - I-..... !,...... .- __ _ ___'_ 
70 FT SIDELINE: NRSn AEE-1671 ,T . WOIT -?TCZ , . 
-- . RNGLE-1I- DE .. - -J-79 OUTD R t - . ,.sr _b=6E7/ rGMI CIC NOZZLE; , ' i , = R p->- :~ 4 I -T L47 t ­
j ------------­
................................. .. ...
_.... _ ............... .. ,  : L IT 

I-I O- 4 
- ' 
I ,I 
, ..7T7 .E T, Y' - v, ,....h> -n ....- 7-v:.. .j_. 
, .,, - ,. . . . , ,, 'j- L A I'i ' 
, 7 7 . 7.7'­
, . + ,K.V^1 ,t , . I i , .. ., I .'__i 
"v" ,r' l I"' -" 
- . + 
-I "'2"-I...... - -14 " -. 
"I F'--- -- __iE t ..... I--­
.
, - ' 
_F 
'. 
­- T 'TftF.7-F-,TT.T7-- .. 4.125VGo a- 1-so .3 E 
o + 
.. .. .f-i ~T [ -~ - (....-.. .,. -i -,+ ; - -+ ._ 
.~~FtiT7TrrI7T 
' I , I . I I " !" I I -
L, ,* .in
.111/ -- -A40-v---' 
I . 7FIT SID LTNE , S . - ., . ... I .> . I.--- . i - - r -R lE -11373. I Cw IT-rT01RNOL--1 DECr----- J79S 11 TRE~T I 

















'-I- --- ---- !,l, I ,t r il+ 
' 
L .4 . .. f i ' .4' 
, 
. I , .. 
. 
LF 4.__.u_ , ­
. .... 
,, t 00-i, i's I .t 
,. 
5 0 3V'0, 
1 + II • ItI !-
S ~ r-----i
<.- -r 4 *..- _..u.-,..I - -"I.- -_-Wi 
m , ' l "" 
r L.- ,-.4 _ ._..]- -___.+ ... ,.. ;_ .s.so S ' " i ,tt'T'" 1 .4"I" - -NW-."H-. . ,s._,..2d.m _,, ±I 
. .,. KKL4 
1+, 











, . . .T. , " I... . i-
-. 
. . . . ...I -- -­(-N , - LpI =120 7. T N 
. , ,. . .i
.I..- M 
;
t ' tm AM =,leO.'EG.T.['ot+r YE4- I ' *..i I 
l..4.. . r---ETS '  ..TS!....5 IHI s l C....4.... . -- £... l 
-I 
..-- tT+ P '. !. ;.. L,,,.&..A.±. -+--- ..... -­
,. , .
• I - i 
, . I Fa-I 
. 






"" --- r. . . . . . . .... I .. . .,. . .I .. 'I;'- ' ' .. .... . . . . *+''-i .. .. 

- - - - . 
I
--I. 
...... ... "_ ..I. ....I. ..,-... . . . . .'­
' .. 
"I L rT...
.. . v.jtrA-... , . +I"L.. i .. ­+--+.. + .+.  ..... . .... . . 
I I -- 77 -­
.- ;P I- tt 1.tJ n 
-,+mm 

' ' r - . ...  I . + 7',9 
-
A4..!.-> - - - .*... . ,1 .......r 
" +-.L- q i 1..i-..--I' * 'h.t...jtI~ -.j+" -:., 
8...1.24.-I H' IijP1-- .lt +,~u Vrit__I 
 [-- U-- I-+--FB -1,I . 
'7-'t 
-' " "-. ..'- --- -- ;-' -4- t
-J'' -"-
 L-CI1- .!L -. ED 
-- -
41 7-I* 
I , ," 170 FT SIDELINE .IN S 7 e ° °n 'TZ -7-, ' .
 
1 . 4 0 L.MOLI RtEZ-IL7 ClT-PTI.
 
_ - RNOL=1B30DEG ----J"T9--UTpOOR ETl-- ...
 
.... .E;, . . . 7..FC L . ... . . ... .. L..i ...... ... I. . ... 
_ _ I .: .J..
: . ! .,._1 .: ! _, t._ . I. .. I: _l-.. _ L _ - .,.; . 'L _ - L
-!r 

. r-. . --*- -- -j- U - .- ' --- - . . . '--- " , ,j', " j,'- " . , . I,' 
* I I ... . . -,. " 
-> 1 - 1-711.
' . .. ...I' ..
 
, 't-I t '-- , t' I--v-,p-J
 
: /' •• [ : • /i 1,! . I
. '.- I . 
I .-- L
•I ,- I 2411 
. . . . .. . -
J 4.. t - _ - . . . . .. .... . .. . .. ... . . . .4.L Li i_- . . . ... . .- -.. . , 
-• - I . l . .. I . ... . 
- _ . . ....... 4 " -.' L . . -a- - ­-A ....- - -.-.. . '- _ -- .. . b - -J -:L - ._:L ._ _ -. ..  .. - - ; . * . - ' - . .S. .. I ... ... 7 
- .T . F 1.. t L .. 
'
.1 F... "-F - i 
_ _L L "-- L -- ­
_.. .
...... . . ~-: __ 
... ' ' .u '4i i. 1-,,. 
- 1-- --
- --1I I 7171- ,II 
Ii , , i 
? 
., 
. . I1 Ji. - I -­,.. 







-FOtfn ...0 Fl IDL1NEi MRSfRH *t i E-77; . Ir OR tETRNGLt=BsDE 











.. ,, : IpnIt H 1---'I 

1 - i--P.,| ­4TI I' , . 7-, ,.-,I 
. .. .. . ... 4..--t-. .. ...­
. .... .. .. - .... ' . .. . + . ... ....... . ,t .. . . ... .. i.. '"
--.--. .. ..... + + 4 . . . i Lr _ , I___r41 W , I ' 








_I'i L , 
_ i- 7-44 - ... 2 "1 -..... :. ..-,I _ '- ik - I - -+- [_i.,- -I ­
i r-I: I1 + .... -' 1'- 2.0 ' M I2:. W Lt SO__2 0 
-4' 
:.1i00 




_4_ , --. iI.w ­ 4:01t t0F4 i. r .,"+P. I K'-- i I--jtI 
1 ' -!- 4i I. L L J'J I ! ;'I ,';' 
.... 
. i-----------------r-"--.. .. ........... I...... I L ,. A) ... .. . ... .24 
 _ _._,
 
S" "70 FT SIDELI NE! NRSA HtE -197 , . .
 
. .i..40- . . . OUTDOOR E4T -'
 
SPEE0=667 RPM! r yONIC ..-. ' I-NOZZLE 2t 
. .rSJE _T5 IyF7t 1.-
. .;' IS , I' , 
.. ' 1...... ". 
' ' 
........ '-. -, - -: -,-T "-' 
 . .. ' . ...... . .. .
I+",-[... . .. . ... ... - 7-- ------. 
. 1 
_I.... .._.  .. ­
--- ' 
. -- .. .. I~7.. ..'.... ,. --.1.: .- I-- . --..1- -; -I..
• , I.,,j : . " i . 







_L I .,.... _, I ,[ [-1 -1 -F._ :.[_
'' ' - t - _
.it._ iao .,D...s.o- ,..2 I. . ,0.,1 . 'r'3, ,16 4 0. :::,,+.. 4 1, 
- -,. 
- ,-, ...- ,., ..i Lb L Fl- Ii-TI 
21 " i t ': 'v_ 4_ _.IK._4., ... 2 t I.__..._._ _9 ' 

II.I . .....U -C iTm 
, 
17*7 
".zLLLS .'..i t I. I.tIJL 
, i." !­..... ---'..' .,'-





















































































"'- .. .... 
c--i,_ 


















. . .... . . . . .. -.. -. . I-"-... - ! - i, 0 . , , . 
I. 













1 .. -..... 
-J t"~ *~..i . _TIi,__..,h 
,. 
I Wi"i.'










',-T I . , f 
I !-'"-r - ' ' 




I i . - , -
' 
; 
..". .:I.. . ... 
... . .S 
. I4 
- .. 
:. ''* * ' 
-
. . . ..... 
1 FtT SIRELINEj 
-PEEl0=S67 im.RP-M! 
' ' I I 
. . i . . . -, , 
j NMSflRES-197'7 * 
9-fUT20 R ES .... . . .Cb UTC OO 
-1' . 
_ _ _ _ _ 
pci'l..~p 







: '--I 	 i- ' i* 	 . 
, + . h JET .7FISE . v,thE t A, 	 !£ - - - . .
-. . "..F t	 ... .. 
, 4 6 " I - . . I . - :I +. . 4 . "-, ) . ; i , . .-. 4 . .. . L I . .. .. . . . . - "­
........ ..... .-- ....-- ....-. 
1 I ii - ' '' * .1 4 I-	 - . - I 
-I 	 . I ' ,! F I . I ' - .. I. .. . . 4'.­
- .. ,! . . i.. ... . .. I 	 . .- -I. j--- .. --- . .. .~ .. :. 	 . . . I 
I . .. , _ I' I 	 ,4 4 . (+ 
' 	 I . FI+ ' . I. ' ( " • L' " 
S*--	 - 4 - 4 4 1 
. 4£ 	 .t-_, ... 	. , • I .L . .; 
,.. . 4 , , . , 
t" - p ,u .-.. t _, . 
- -t '. i( ...;i -, 4­- -,-, I,r .. I. -A,- --+. J....- ,I _F,:;-L , _ + ..

..._t. -i ._ ._ 	 j, t ~ , 
F;"* -' ,. _- _=--. . ,. 	 -+-. .+,- 4,-:
I - -I ~I::....	 2 LI. -i.L 
..' ,-	 'i
. ... - - 5 	 .-..-
I - I I ' 	 iI- i i .11.
-I+, t tI .	 I . C 4 
. - r----....:- ..t1-t 	 "-1" ' 
, _ .. . .. .. ' 4. I -+_ -' .. q_
 
__ __ 4 . 3 'L 4- - I­
4-.-
r . .... I . i I'_ 	 t'il" 't w .7 	 .......
I _L= : +.. ' r.... i,'" i 
t - i,
 






i-5 -F ' -	 I--. 

i..
,tt! < j t..,i 	 l 444.1 1 ',
'Ltj 'H -iH 	 LI.i.....i 
t ,-i ... W ... t... 	 -!-l:.! --- -1L,.-. __ ,JL_._.- :... 	 L -:..LiL-r. it I:i-
-- 
-. ; ' ' :
 




. +- .-. +L-. 
r 





_.. .'...X k h. ,_:L . J  
_ 








'*: ", IJ9 OU DO TEST b: ?m+'t





. - " - Hu.I - - .::. F.. . ;4 :: 
-- -
---- ,
.. . " I




.... I . 1.- - L ! -.. '' : 
. ., ,* , " 




3B "w.,7 - - - --..+ - F - --
I 
-..... l...F . 
.......... 
I 
- T :--l 
1-:]. :/I.i - . ' 





































. . := -: .
 





.T : --:--. --+:-

-













... :[ . .- .










t v tiiI .. ., , . 214 . .1. 
iZ ., 

' . 3 ...... .J. . .4 4.y., 
.... 
,. .4 1_I , , . .l1 -.,...!; .: , /
 
_.I_._ _ _,.: 

__ __ 
... . ... .. ' _L . +
__I-2•t __  _ 




. . . . 
ii 'iI L 
. - .. ..-........ ...

.,i ­, , .,.--
I-
-




.- .. . ...- _ _ _i i+
I' 
t - i---, . .... 5I 'i-----. . . . ... , .a a. 

L 4 .i 'I - ',.. .I I ' I -t-- I 
.. . . . . - --- ­+--.-- ­
-_-'---....--_-- ,,+.+.J . '.+..*,i . $ .'. . .
* I 
-Z: "+.. I "* ' ....-,- .. r , , . ... I . .+"- r . . ++ - . I * 
-
.--
* 4r .1. +7 T- I 4 . ... .'7 
'- -. -...i I , r. . I . ,I , .,.tr , 1 .k .L_
. . t 72_
L- :! - ,,-&-H . ,. , .:. ,4 4,.. ,I,
 
... a.., .. ...,­_ _

b- I , I 
.. ti,I I i i ' +i" -_r" I t 
--Iim .'----+- '~ " :'7 I-J' " I '•' b .....-- . .. - - ' .jj;+ 
. t. 
i-+-
-nT,........ . . ; 
 .,.u ju .., 
I I . .. . 1.j +~: i +..... I_... 
' ' ,,, ,"- l .l 
- aI -l ."L I,!t h ,:1I "i,: -.. 
... . ~-..... ,1 ia .. .. _. ..  ,! !:I ! 
7 




. .. I ..r - - ! I .vrj .i-- I ' ' ' , ' -
Ii4I 
- --'74 " -- ' . ..f. :' r , . '= , , --- f 
fi I A I .NE .F"LS L70 SQAM 4­
. . .-.....t,.... ........ ..... FG--;- -",i "" ; . ....I . ­
.PEF _x677 RP' CON NOiILE. i{ ... " ". .
~'­r * . .1I~ 
!i ' J . 8-,.--.--..r..-...1--
' 
.~L . '-{, I' . .. 
2.. .. . .,.. , '-
I ' LL 4' , IU DO 
K,-' " u.. I-.:' -i-,, L.
K{  

1Tj7 rA 1.77+' t ' 1 1 
, . :.l'i-"r- T. 1 :. ;I :!>~"s. -! . : -. 
'I ''I-. t 
ZS LO zqo , : tI,.17--:t.,-.Qk1 , '..t - Ei$~I--., .V:i-.:. ""Ii':.. 
--- r-- CY r '--T ...- k:. -,­.. . .. --

'I I I ..... .
 
w TtSI , .-. , ­
- I T ,,,7 . ,. 
O 
NASA AES-197 7 IDOOR T E T , .F SI DEL NE! . - J 79 -OU I" i . . . .i --. N'"-_-70 =90 D E' ; 1_ / ' 































V., .t'' .. " 
.-... 
I. 
i. 4-1-....- -', 
V . ] 
.... 











-,:2-':-.. .. ... -- ,- - - +:_ F-: 
r Itt "-7 
. -
-. " - - ' 
":": I - -"-. 
-I . 


































4, 4i 1 0 ...-.. _,,_ " Vi.2 0 


























.', i i tI 
' /1 , *1' 
' 
,....,.. 
-,- .... .. 
. 




. . . .




.+. .. . ...  . .  I*-
*•.... 
COXETZ
' F r o -t~LNE Nhsd RME4-is71 II 1i 70 I 'R-NGtE zI00 BD iJ9 U TD E 
i i 2.F~ 





























... ,tL- -. 
L i.- -3' Coi" 
. 
i ' f.*:.'J
' " j 4:. '4 ""%.. - '2: .. 


















t' I .....j j!j .IF''I. ! :-I

+ a I •* , ,, 

... .. 5 j.V:. . . 
L.... ...






- !' *i' *J I " 1/"i t.1.d. 
..t t {
• '. 1 m "L ;I .... fr ~ 
_i..... . . . . . ' . : .... - - - , ­
70 FQ SIDELINE, I NRSnl 'RME -t1" 
. nPoIhfllz8
- - "R N L = 0 DEG .9 - OUT O R -. - -. ­
'. - F-, SPEED=677 RPM, . 1 CONIC NOHZLE 






. -. . .. . . . . i.. .. 'I 1 ... . .... -- -.... .... . , .. ,---,---- . ..-1 4 1 I­1- -- ,j . ; . . f.
 
'! , " -, I -/. . - 1 t....J 'm - I< /...: P
L t- 8- 1 2 134L0 . 
I r . I 
I -" I - ­4 t-;iv--- - j F I.., . 
S -h7 ,7T . . .. .. " 4 ... ! , , I.. . . .. . 
. ...... .... .....II b__. ..:I ..... . f Tj ... 
t* ,~ ! - .- __ -4 .L- ,. . . "r. 1 J.-..-..Z 
-. ~-- '. a. ...- . - - A- . . . ' _.___-. --- : ' .I. . -Wi . - . . . ' . . J:.'A -- L:.._ , .1 .. J ,. .: . O , L : .4 :4±--
. I -F!" ! 1 ' ,. - 1 1 ., ! ',, t,' ' .i! ' : :"'h.h ; " I ' ::~~ m , ,IL!. r l : .-JL. L ._ .... ''. I . ... ; "i r :l ., : . m .I .: l1i; ,I " ' '.:. _ : ':'1 .:- _t _ ' !:I .+-j': : . :lL ' 
i i.... I q Y H .... . . .. . ,I. .:I. I~p 
- --- - -
I: j ' " :. ..... .. i I.. .. . I . . , - - -_..... -I----,:-.- *i, .... . i =. -- ' -- m -i*, r---r"-t:.I"'-- --1 -'r . - ' r :"--1.I - "; 'I-, 
J. I 
T9.. --- . -- .- I., .... a J79-."O... 8 R-rE'T . 
. LI ,. 
. .. . . ' 
oc,7r 
t 
Fll T h " u ir!lr..... . I 8 
-J*" .. '. L I.O. 
. . ; .. . .. L " T - - . . 
- ' ,E E 77 R P M C N LE _ [-", . I - I 7
 
- -' - - - - - -' 'Is:4. 1 ~~.-L->1Ipr.:
- * j j; .. . .4Z 21 "'I- - L' :' ' 
.. . . .

..I- . . ,, T i t 7,I,j ... . . IF 
- - 7' 
L 2 A : 4 4 . - . 1--:i. r - j T , 2 ,. ' "- V t ! .- ,- p : .i :i .:- ' -. r . ,. . -: - . . - .-
.. -
' " ' : .:4 . 
..h..I-.- -' ; 4 .. 7 tr .I . . F- -.*7f' :,TtjZ ....t. i-. I-:1- . : t :-' A" - A 
.. 
m -1~- -.-- : ...-F1 al 
. 
0 0 4 - .q o~f F 1 N. .. . 
7,,-j .. 
-. -'- -".. I.- - " 1-,.. 
 1 
 .- : Im';* V­
r 
-­! E 
- I ."- H-" '""" 





•. ,., + ..rjr__~ 4P..~ :
MEM 
.:. .i... 
.. , A : ; . . 7-& 
... ... .. flIK+4l . ""-i " ... ­
---- .. .... -14..
- - ' '- . ... .. . S.. . . 
,,2 ,j __:- - IN S ,-. ,:.,. . . .7 
S 0' S87 SF AM 
a 
O197 
7,T .--. t. I--T
'L f' - ... " -..i 0 - NO EL L. ­
_.., - 't<""
. -ft- .. K '' r ---- I _. 
I r• j ­
.III .. - : I
4-a
 
.n,,' JT tG 
hi .. _i "- '""" I K'--~ 
..- p i--i 
"-":,.- i ~t 
I I - -I­
"1~'"~--1_ J..* . . . : 
..-KH-i2.i L - l-'J r 
,fli:.:,Ii1II T..L..,:1Ii.; i 
I-i:y -
-' .,I .Ii II... [Li' 1 - :-. .. . .­1....I , .. 
i* *i I li * I F.. 
- - --
i-'-:. 
-b I , 
-­ . .. .. . . .. 
. ..----------
V .-. ...... 
70---
----










. ..j + . .. . . + . . 
-0 . 
i,P 
. - ti+U . . . 67,.. F..I O10 P~LINE' la c No ZL - 'k~ ..NR8Rf RnE.$-19 ' . . . . ;,+ . . "' ' : 4 t" -- P--- .-- : - - 4 - I+, - r•,--i- -- +­
=1- ...... 
I"-"T . ifNI L -~ --3 +-D E L? : .O T O- 
. ... .-­,I---."............ 
-
.. 






iT R~ T _ -1 71VEfOZE J.. 
--­ ' ... . 
_ 
"!.~-l.- t . . J §f7 __ - -.. ........ " 




'mT r I .. V-' VL- - .. . A A7- . ,. , ,= , : .-I .­
'-+.. .... . . ...~ ....... . ... ..... 
.
 
_.._. .L.. .r + .+.-
-+ 
+- .1 I'+ .- I+-+ i 1..-
.,.,- ,-',= 





--'I" j I - 1--p-'L' 
.
,- -- .. I_ .. 
77--:4 . . . -, -I 
- - :,''I= -; 
... _-'-.I- . .- -t . __-.- ,- .'tI - 4'F, J " "II 




'JV:r ...- ,nt 1 
I' - .I .. f &8lh1 ... . O I~ i'~ g a LcS Q ~ .. 0 3 0
1' I .i r ,: g}:iis.+ I". 
-
- -" 




- . V II. ' , / I . . , 
.P_.-2...: .. .... -. P
"/ :.- - I.--- - - - - - -71 - Fr -SIIT - - - - - - - - -NtS - - -SI ... .......

,.,1 
8.P. =7 4 _R H ,1C N Z L . . .r0 M, u iw - 1 .~t , ! ..
! " "..-r .
"' ... . i. ; ' ....... K
. . =,,. .r] I Z 7 = v " , ...... .. -; I.
 
... I'"H P.--". . ... ... ...
.
 
2 IIn.....K' 4 L 
, 
L I,_. ­
, I ---.. ."-. - '- -­
-!



























* .1 4 ' j.. l,..-.I. it.L . ­ ,. ._ , -..n ..:.. 
:*-" ."I-', I I .. ." 
....._ ! , .... ... .. ...... 

'.L : ' , . . _ L " . . . . . . . ! '
8 ! ! .
 
-L-.J2.J F]-- t.,, ...  I A.......L-t-.L- I ... .
•r , : ! . ! 7 
I I I . . . .I 
, , - ..I . -, . . (I. . , - I. . l . .. . -.- , 
- .T 
.. - ...-  . .- , ...-- , $ . . * -* r" .. -.. i--t . ' 
.. . .. I"7TT, ITT.T.rT., *1,. ' t iII ... . ..' .Tr 11777T177tI~~~~q 
' ' ' " 42 "T.-f, . i.'t""--2 YI.'~""'=~~-F t NRS4R.-MS 107fl7JT-470 8IDELI-NEI 
ANOL -t46 &[Oi 'i-uro cr-SFgEEQz6771 PM' !CONIC {0EE'''I 
: _'-- ...­*F- ,_ 1- . . .I 
F.: _fr,, C L . ..... 
-I , 
.
'- -- - . .....-I- ", " l~ w'.._L._.Z .-. 
P..-4: .451 : .. .... ~ ji.z1.: tt t .--- 4z t..: ' . 
.. 
.--
. .. .. . s-. 
. 
.. . . .... 
- -s-- ­
"' '. " 
., 
II 
i - 4 .-
'...i K , - . .1-I ...... ......t.K ­. .. "- 1w 





d ,. . ... _ 
"5 1.6 '5,. Boo 
-T
• -- -- --' I "-" 
1.5 r r . 'Llj., i.r r 
I ..
 





. . . . 
. . i 





r ' ._., '4' ,. .: '- .L -  . 
-..---.....
- : ' "-" ....... 









.f -2-r. FT NRSI RME$-197 . , o ­)70 SIDELI N 
ANG.L EJ79 UTDOOR-TEST 















.L . . . 



















.. " ()H ­
.



















-. .+ -I- p . 
_ ! 
-': . 2.-L..... 2 lt2" 
­
-.- rI I_. . ..




....... , 'rI -IIj






- . . " itI- -­
-- -- I .A.' . .': I , _ .I .' I 
1~ 
Il: .T - " , 
I'
 





























F i.r --,i"" - I" '-..'-t.. 
.- ' :1.r.1 1 r ' 1+ i 
-" 
-'" -" 
. . ' 
.w-'-.-..r" 




- ! " 

































' NEL' N"S'[ - , . q)- _2J. 

'-.. - . - a() ED 47 W- --- .... 
... H~'17 .',' , r I.... ... ... i ... !l~ ..... J . 
I L: 'i F,
- .t _ _ _-ess__ _ _ __ZL
 
...... - UT O3Z-LE ' .. ."...7E I .
' ' 4 .. . I NN~ T.  ,.... 7. .; 
VJEhI mi/% C--N C 
. 7 ' I I 
' 

.....4O ,- - 7-- ...-"1 . . . ...... . ..' ''. . .. .. - . -­- j- :- - ..-.. . . - ' ... . +. "i. -- ,'. 
I
- ,, I . - I . ­
* . ", 
I. , U -, . I I I ,t, 

.-.' , ..'. .Ij !.. . ..+IL L. (D .. . iL ' I .. . .. " . 
... ... ;.. . .. -. . . I. 
. . .. "' - .. . ... .. ..- ,- .-, ,.. " ---. . :. . - ,- ' -'. " " ..... . . . ., . .-. .
_-',. . - I t t, + 
, I, -,--. -. I-,. . 
_------------------------------------------------------------------.---..--.................-------4-+--..4-­....- ....-­
. ' . . I I ' t 
I l e, I t- -. ! ,, ' 1
*..-,_-H .' t _ . I -_ 
... .+- - '- . -, . - .'-,I-- .... .. . .- -"-.I----i-. .
 
... *h . :." L. _'-t"__ -' . I ..
. . ..... ... , - 1......­
., i i ,J -- - " ' ,. .... ... 
I ,. '" -: .1'1 
l. , I . t..-'1'".---'.":- .fl tJ -i I' ' ' ' . i" ', + .. . .
 
-- -.. . I "
I,I "I ' 

: .. .. .. '. ' ~ : . .,[ - .........
I---------, i ; ­
-- I 
f 
+i; -~, I I i ., .'.2 . '.. '.U .. I. 
°. , * , 'I ,..-I ,' , - -f-s -- t I- .F -I,F-- .i ,,
 
I !I I.' I f. i i
 
' I' S fr.Oif: i.. 800,. ,........"-"-----"[- nnn-,",-i, 0"1 

t I I I I 
_ ..._.. ..._ L. " .- 4''..;'.,.';,'.Ij, "t.,. t I......- -.... 1 Z . ...... ..... /+. ...."- ] I7  
















70 FT S I D0LI NE! NRSAUAE - 1 7 .. . .l .,tTPT. GZ4 
SIPEED=683 Pic L 
. ."70 	 F . .. I ,, . I l 
















-i '10H 	 -- .. ... ....­
. L 2 . - .	 .. ' ..... . . ' . ....j... I i
 
- - . .-'I.. " !v.- - ' I I 
 .' ;I 
 " :, -

I •- lisa 	 K : ~~i ' V 'j , 7 
.. . -.. . . ..r..- -",-- --L- .. . -... t '-. . . . . . --i. . . .. ,.. ... . . . . ...
 
* I 	 ;'I ,

-	
,V -, 	 -,, , i I I ID I	 : :. .1 ".
. .
 .. ....,-. . ,€ , , .




...,,. . ... 	 I 
-I' 
.J .. Vj.... f. ..v. . ....I'
 
L ~ -. L .. ~~-4I









,I	 " .... .. 






I . .... .. I  ........i. .. . ... ...... ......... ---
- n 	 ... '--I ... .I I ' 
.	 
~~~~~~I 'I.. i.., .. ...... . . .=.,- .. -- .t..
I . I 	 I . J, , i . 
, , I 
. . . . .
" I I 	 ' . . ..... - ... I' .. .I . . .i... -.. ..I.' .	 " I '  
_
. .. .. -: 
. '
 
,~~I , 	 .I.. 
. ! 	
­




IctjT-P4.SIDLINE -. FNASA AHE$-1977 
* 	 =80 EG. :097... UTD0 R-TEST : 
.






. . I ­
70 F 	
-II.L. EE 08 RPM: C0N C NOEL 
, -'VI ; 7 -TI 7 .. . • .. ........................................................
 
jL r_ _ , 4 	 i 
I:' F ' ' 
-"" T-- .. . - - - --... 
... . .. .. -.. r . .. ... ~ . . . . ;-.. . , - .I. - - '. "... . 
- t I~,a I , ww 
F ,I I 
.... .. .. ­
so so 1- 0 0- 3 1 ­
" t ,-l F ... r. ,""-'- .. . +'. . . ... - . . .+. ... - .... .... . .. . . 
-, ; ,4 . F 
S ' . ; 'I,.• 	 . .. ' 
... ' . . " --	 . I , - -- - - ! - .II. ..... .. . " *.. . ..... ' ..." - - " "­
.. . . . .. : -.-. . -", -I"e - e -. 4. ..­
- --	 ' 

" 
-. ".-	 - . -i "i - - - . ".. . I .. : ,. . . . 
............,~iJP......J.............. ....... t.............. . t.--.. .. ... .. . ... . ... .............. .....-.... 
.... F'7-. .6 ..: nhrIfnv-a• ! I, 	 F 
-..... . ... ........'0: 	 eo I . ... . . -""- , 
- . 
, F ' F I I F * 
.' -*--i-.....----T----- -, .. 	 .4.~. 
., . , ' . . I. , '" i " 	 - , 
_________ 
* 4-~ t /I. I I~i ---I , 
-I'.1: 

, :.~ *1' I. 
________ 
.70 FT NE HAS liME 1'1972. I--:-I .AND!.. I 
-. 
- 8I~EE 88~ RPM' ~ QUT-QOOR~--TE~T 





 CONK ~Q~ZIeL......I 'I -~-~­qI 





,...~12 i~m. t .t..it..i..r.~, II 
I I I 
-- I 
.






I v.1 , IV 
 I"-. 
I II 
I'' I. I I I
-I--4~~~ _ 
-- I­ii F
* I V I t I 







I''-~- ,. ~r-. 
I, I I * 
I I F 
I 
-~ 
~J L 4.L2.z$L [---.1-
I IF








ii I. I I. I- 4 4 * t I i 






:8O..447 *F8t0uE1 1CY 4HZI -.. 
I , . ., i I 
. 2 • . . . ... , . . . . ,. 
, ,,i - . ; 
0 F. SIDELINE.SR E-ISI . . 
....... . RNGLE=100i DEG.;..SPEE'D=686 RPM IJ79"-UTOOR TEST:CON, NOZZLE­ i". .. 
* 
.. 
0 10 _ Is Go!.F 
• )I P 1.31; J 
I* 
. I .. 
, I , ' 
- -
I * i ' 
. ' , ' . 
. r I * 
.,... 
. 
70 rSIDEIN 120E0If31488!i . ...... . 1 0 5000 I t T 
);' C) WI"~ i . II 









. .. _ .+.. , . + . . .. 1-L.. ;. .). 
, I 
. . ,. . .r ..... ... - "
J " 
" "" " .... - ., - .. . 
e - I * ' I -
- ... 
I I, . . - I -­
,R - tt 
I_ , , ,,,., , , i ,....,. ., - -, • , I . .. .........,... ..... 
.. ......",'..... T ...... .: ...  'i'-': . ... ......."-', - ,T ,:-;'"....  .'. .-.  . .-
I*I i . , l ! ] * 








S , i i , 
i'
4 F 4 I 
4 

- 4 70 F SID LINE! NASA fiME8-1S7 O ' STE-FT 24... 
.. -. ... ...RNGLE~flODE o. iJ7S OUTDOOR TEST--"". . : 
4...
 
.. .. .. . . .4 .. .. .= . .. . 
" "' ­
-,...... . . T... lt"-F A'... . ..... -r ' "4" 

.... ... ... . "'.. . "4" ""' "4 I 





.. . .. 
t', * i 
.. 
... . 44444 . .
-i-

.. . . ."...

...... I4 ' e 

- . . -
4 -Au 4-'.- - I 

i~ 4 . i" .. 4 ... ..
 
* i , ­
. . .I.. . . . ' . . .: . . ­
. .. . 
... -hj .
 " .;... . -L-4 4 4 . -"1 .: 
."... i 
. . ,. , Il,- . I.. . -:. 

, . ... .......--. 
4.. .4.I! .. I 
............... 

i . -I. 4. I 4 
-. . . . 444444-- ­-... 

.. -;.r i 4.....
I .... / . ...,-
" I . .I-..... .... . -- ... T - - .. .*........... I ' ....' . . .. 

.. .4.? . . . : . . ,4 .4,. , . _ . .I 
' '' ':
I 4 ' I : 
I I ' i F 
' I . . ..... I .4 
.4, 

....4I '-..  4
..I"-"," " - 8 - . - -- 1, . 1 
'
 
, i.O 4 4, 43 
" . .. l­l I= ...LI . . I"I' 
=
 
-..... . 4 4 .. .. ,... 
4 
* > . .-. 44 [
....- 4 .. 4 - o . = . ... . .. -. .. - -.­
.. .. . . . . ,,I .. ... i . . .i 

-,.... 0 ,' . ' I '
 
7...0 rr" SIDELINE: NRSA RtIES-19"7 ,4 -; ? cilif.#IT-E4Tl4""-
I. .. RPHi , NOUELE : - -- 47.PEEp_=686 *ONiic 

... . . . .,..;. , :4 - 4" 4 . ... . -..... 
/ ., 4 1 4 •, 
.. " " . "*.4- 4 -'i - " "4"' "' : - . . ... ~ .. 4 
I . 4 . . 4 ,
 
*.....-- "!" i - " ".. .. . ... . . . . . . . . .
 
I: I -- 4 I J t1 
t'.JI 4 
. .. . .­
.. . .4 ,, , , .Im, I .! I4-' 

-..--- n -. .. . . r e ,- .. . . "- - - '4-i .. - .. ...j. .z. ........ .. i - -" . . -.. 
i 4. 4, . . a.4 ,4 4~-
N- 4 4 I * . .44-~o" .-..... ..... -... ......... ......- 4 -.............. 
-4. . .. .. 4 4; - I- * 
4 4 4 4' 4 4, 
- I 4 4
.4I -... . . .t ... .!_ . . .. L ..... .. .I . ... ....., . .. -- :. . ........ . . . .. . ; i.. ..... . .... ... .. .;... 
I " - . bI • t 4 44 4 , ,4 , 
4 4 I 4 4 4 
, 4 4 4 4 I 4 . . "4 
4 4I ,I 4 
-. 4.... . . . . . . ,.,., . . . . . "'  . ... '' 4 4- - - -- 4...! I . ' . :' . - . - ­
"''4, , . FE U N .H . 
- • , 4,' 
4 4 . I . 4 , *: .IIi* 
!r!Ii! r I . • l I . .. .i - * 
-. ---------------------------------------------------------------------------------------------------------------------------------------­
" RN. La 3 :D O 'd 9 Q T O R T S .." a . I" 
.
6- 6 .E R P I . _O ..I ...-----.... .. *.-j -*LE 
* I.- I.I 
. ' C.. E.. . -V..... . ..SP--zBB20.C.N.. . . .. . .. .. . . . 
* .,t- , . 
- I ,n = ,. -. 
• ......... ', ............................ ..... - ....- ;....... . ..... , -.
" ,............. 

. ..t..., a... , 
. . ..... "- ..... ------ -...
- .-'----  ..-. ---.. . . .... - - - ... . . ."-. ..- 
,aI . . ' a' ' . a 
. . I us' 
• , I I 'ra t .I a­
.................................-----.-... .. . .. . .. .. -- , ............ ..... ..... ........... ..... ..-,..... .
 
... " - -"*"- .. .. . . .. . _I. ..- . .. A . _ . . . .. .. ... . 4
 
IIa 
-.i I I ;} - : I J 
I' ' "|" -. -" . I- * 
1• ! I. , I " I-i 
, 
 , . . I * ,, 
. ... .. " , . .. I , ,, , , 
F 4 1- . . . . .. . . . . 
- D R 
.. .. r I
..P = 68 Rp 

- . .. .7 






L tI '4I . , , . 
f'. "22 ' l . ,I . 
- ! -i ..'I t,- ' ;.. . .. . - F --, . .
 
I- , 'I ­






-7 .....I t, 

+.... -r.. ... -. I---------'----...... ..--- - -- - .. *-'
-I- - . 
fr 
,"..,.
7 7 v. 
O_-r--.I- " -2 -. . - .l,, . i. • I + : , . !2 
ebij ....--..,1 r + +. 11.---f-.- -. ;- ,-
...- ----....
,- r .  .
' 
. - . .. ........ ........ . 1...... .... .... - .I '- 2 I'i 41, t V I 
'. 6"G,'L 
. , ,. .. ,+ 
t Bo 12I'"F" . l,0~0qsq 
... .,
.. 










t . I : ' I 
! .: , ' ," 
. . . . . 
I .. , . ' 
4 'I Fr i-W - ,+;









" ,+ I 7 1 , I ' , ' 





KLL - .1 ."".4"z'-.J .. .'L... ... :_ 
.. . _ .!. ._: I _ .--_ _ . _ . . . I.. 
F1 IE~ NAF RE ;1971 7~7
 
- 4 L-. STE -CizL N0 -Ct :
4PM ItJ 
.. :4t .- S.. t....- ­!.' I I W " - .J-:- ' ', 1 riz........ 
I 
. . 
" .. . . m l, . ., i . 
,--_ - -.... .. ... 7---7T-7 
r'.... -- .---
.. ,..... . .s._s- -,... . -.- ­.. -I.y'-r
- 'l-- . . "' .. _ L 
. . . I - . . j-...t .- . . '­
_-
; i I L' ' -'.L]".".t!' . I w., -
I--
-. ! :_ .I 6" "- -'---'-, ... 
... - rn......' ."'" , 
• , . ,,'.-l,'* , : - " i . I- .. ,1.."F' -T - I: 
:-:L 
-:­
. .. . . .,-
-, V. -r-.- - - .- - ,,. I:-'":l--.ii 
_,"­t T- -. V._" K"m_L~- . .. 7"<--1"
. .. ~ 
''~r-... 14,1 ~ F 
...... 
11 *+ 
iii' " I l 
*Ioe ' P 0 1 $ F;I~ 
t .'i } L ,":I-,.T.!1 F : ". . ... ' 11.... .. -,t.i ,.t- ; j, ., .. .I' I..U 
'71 I I077 
.I rzLj i r ,,ir:Lvih J'l' I '-- ft 
"*2,-4-:. ... i'- ... ... : * -.­ " .. .4 ..1 --.'T -:" - '--.....L--2 iT-. t' : .-­IS---t%.. .."J". . . .. ..... ..... ...----I ....': 
. . I - ... .... , 
STi__.._._,,, . C....... -.-
-

. I._, ., P-'.- .. .- -f T ' . 
_.'_ __ 2- 6 r!:.. jc__: _L=- __ ":.: ._=_I..7..1t.T4771...... -  314..__






..- ,--. .. _. _.. -- - A - -------- -- . . ... 'I-- --. . . . -- ----
-- ' . '- : . I... • . . .. -I .. 1 , 4, - . 4-.-**".4 -= .. 

- _- _ . P . -:: - -.- _7- 1 
- I-..- 4 ..-.. ' -' ...'j -I -- .1.. [. 7;..-"t:-t ...
.z:: . I-+w- V.122 - " " 
-. --- K- -a T.i--m-Ir"in. ... > .=:' ... ... ... ....p :=-- v .. -==-=---:--..-.' .- - t T: 
-: I T=4:€14- ": J'" ' r : = -.---- ::-:,:1 -T-', = I':y-' :LN -T -T ­-1- I -":
777
- -:-. '. .=::-y.- .. 4 --. j 1 ..I..:=-j.-_--- -:-ZI2. , I21.--- ­
_'__... :.==t=' "--'".r.t.'r"-"• . .. '
.:ti=Et5 ' 
-7 -7-I ­
TTII-zviwr.......- r I =-="--*: ~ .... 1T:.--t' 

7Lrt2 . 7:r.:" 4 24L n1 =n......... .....i "-- ,r, "= - "i- - ,.
I.. 
4 ­
' I " I t t". 1h4.... s-n I'f-T-'-IsO 1 S OQ 0 T...;--'. .' ... . ...

'"L.~...41: ~~giL i~ i...._____ :- . 
J -. 'I 

.15 









":I '- . " , '-.
 

























-'74 7 	 lol
_r7LAL. 	 It IT"IT _.-	 41 4. ... -,,. i" 7' ': 	 "I.-t-41 . - ! , 6 -, "I - - "' _!1!7; r L !ITl ; ­; c H IT 
12 n rl r 1.
7" GL 0-:3 : i -,.:.T l4l 
F EE3 961. 7 _'C 3N-3 ",:1 7! :F 1 ;1 
---------- t) 4b 	 i I Ail; !1 1! 777i 7H77. 7' 77 _7 .	 v:7 ITI
-7.-1 4 - .,... I ............
 
T: - :1 _ 7 	 . ..... 11T1. 	 .4 L 14'1 1-1 , I. , .. L , .... 
TT. 
T .7 	 mI 
..
........
12, 	 IT .1 	 ;Z'Z7 
.. ..
 
7 1 TI 
l4- 1 
..r- Tn 
4 + o.'l. 
74-47 	 111n-p-, :z 
.kf , , 4 
TV-T,1j. FM JTPI 

I +' Ti H­14 ITIL 1+f -2 Tr- - M.77-::: =4 -- =q I4446_1i "=rtltl l 	 44 
7 44 _1M:r 'I T;[" 
4- :.g;: jTIt 47 






Im 14 L44-	 r 11 V ITit 	 11 -,1* 
'q pr - 4 1 P i+ i .- 1 .1. 	 4 [ "t. : i :44 IT! _atmi P:JI 	 Ir 47 1 	 Z.j . l 
1-4 
4 
44' 41 	 TT +V 44 4- W
 
IT I i If
 
Y 
TT :_14, ; .l F 17 1.J , j 4- 'r -1-! 1 1 	 1,14 1 -1r 11, Itm l.lz 	 ill- 1-1004 14 4. 4+44 1 4: 1­
. .. H3 	 X16 leot.0617 	 , 
T,41 
1-r4l 4-j±1j+r _14_1 11Lic"a EIAI 	 HH H -PW. R, HIT :i, 11 .7t, T 
.t..."Lr -t ::~F- -"t-,i . ,7:T Tt -g - -& H - -- "- ------- . :+&J .~d ...... ' . . 
5 ...........L:JF i'.:tTTi ' I T, '.j1 t :1.
 
[J4 	 "2%..f. '.: --.I : : . Ii. .nn-T 'r, 7=7-,fl 	 -,- .,- -- -4 
L. 	 ... "-"±J.. . ..... . .. I{.. --,-- .--
17- -.:. .. __1._ . .. .7---..: ... I !":] " ...	 mtI--,8: i'224' .. tIj 	 ,,ii 
_-.i ... "-N :'	 
' 
-.-­





•-.7-:I:-: " '-i -i :~:-- ::-i,;.. I'"'--
I.... r ..-'".- ....I .I '"'--

.{i~~~~4 -4-	 II- .
-!-	 ".-...-
4 
-- £1.-Bi77	 I-" i .[ " H-,, J 	 ,v 
rx.Lt.., ;-:'::.-. ... 	 . ..:.JQ ....	 ....  + ....
 
i ji	 -, 1 " -
- .I_ . 
- ---.-: -4-r K } 1-,... ...	 ,!-". "_h--4- -'
r'-" ..... 
• .- rb-	 ,. 
 2 2 ..~ .	 ,,' - t7-. -i--.' --IP..krr.- •1 'ija a 
4 I I .•j. 	 I- .Jl"., .... , 
I. .. .... .. 	 T t i­
1'
IT'i 	 A ...i "t 
Ld 	 -­1 7-1 






.. ,w Z'I>0 $I~L*E,N NB1 4r I ' '- K 'P- ­
,f. . . ... _,_ -L...I-- '_ .I.: _ -- i ...... 
.. ..... ..... ..... L. 





: :." '"-"' ", . : . . , :" " " : ' .. : 4t : ~ t ,.. - 1 
7 








, r" , . I I. .-, ...I '.. 
I " 
: .
•. -.. . 
S_---- '-­
------- --- -- 4. 




'..7 "r4 . I ' 
4 .. ... .. . .__i.. I: i.... ' 
-4 
....- -".-. 'd -' 




' p.. - bt'-
.... .. 
-,-
_ . . :. "": 
--. 4- j, -. .-. . --...­








' iF"' -' ,4 -!-
'-
: .71-,- ' 
,.. ,. , - i7 Iit - 7-
__ 
- .i- _,_,_." 
. ... ._-;_ ' . S-. .4..' - . L 
-Ii77."L -Ii iT_,__ -rI 
. - -".-- - .. .. ... i .
_q..._ 




' t r : 4 ..*. .. .,.. ..., !, ' I, rrrrh..'"' . .. .
" _ _-" T_ - ../ . . . ..L ' I -'IF' F ' 
.I ,




=8 'CO- CNZL 
EPEE =89F! C-NICt QZ .. - ­.
 
I '- +- . 
-
.-... -. L I I i -I I t~ R'E :T I I 
' 
'0FtE II 
_+[+ . . ..
 L it + .*Y4.....1L ... -~ ... .. v.. 1 I] 
." ........ I--- .. tT.
,I T m, } r . j i. i. . T  
t L;' I ' 1, -I k. i / EE-B :PI t .0LI ,-. 
. r-I±





+ t. IIF-...... : ... +r:i +: 4 
. ..... 7 . 
Z t-I 
I 
i 1 + i I - ""11 
' I iF i I l -. I tpf; r1 l ' l ] ' 

SI "I,: ,,
,n w, mI *.+1 
. '-i..F'!F1 IiISi+ " i-' , ... .W . .
 ..:' K- . . K~- ' .. 
I _17 
a a, 1pl 









+.IF _ __I . _ 















f-.L'--:I -1- -, ,,-' *___!__-4 -L. -*7 .-.--: -- ' 4..-- -- '"" *-' . . .l l ,4 .... .. _- - - - ­
.4.a,.. - I .. ~..-r-rE I; - I* N .: . I::L.. . 4.. - 4. •4 ..4.! 01." . 4.".T. _.; '_.___ : 
_ 
4 T. - . , .. ... . . . . . . .. . , '1I
 
I ' I8~G -rj-''
7 :tc7 I 
.- Q=-:t'-2-... 1r jfb i ' -- .. ....AA &rw 4 -­
,. - - . 2.' _ ,"jI.7./ . -... -I .7 :-I - L t-!---j 
,. "q. ,-.-i-.  . .. . 
- I : t i Iit.I ' 

_ 
"" .: I [ r . r r . 
. ....




"i' , '& -.. ,.. ,.._., .. 'L : J... H' A . i ,




-., :,, .,.I ... ..
 
.' ' P. 7t'L 
S . I ,1' I;
• : .F­
.I-- - .,=_ -- .'...r6, - ,. .x, -- - -l--
.i - ­
:
.L. .. .:. .. . . .' I . "'! z ' ' " I T A....& -' 
.&.r-,-4-,,---r­
-- . '[. 1.i - "' " ' : :'-" . .L -" ,. ,.I , 7, " ,'1 " , ::.,.­
'.r ... L';.:.r,," '.' ,!vtw. .+. j 77 h7 'W tj--,71"i-....r- ik+ - 1 -~ : '!..zst: 124- h T tfTi.. .I"jj§ : r,. - , .r .... -"; ~ I r' -P 
Ii . nI'i ""' I".- - - I--
-"-"-- .-.- t " - - " - -h.+w-.-.-..rr . [9 ' h ; . , '1.!- "-J 4W t.- - .-- j- Wi r t-­
,1..,.C. ........ :. 7.,i ' ! ; 7iJLL~&S, 
" ' 

.. ' ' T.8 10"' i -v"E I , ., 
L .. Lu . 
Ji -"- S- o. iUH: I,-rF:5 
I ': . . .. I ,.. . .,''-".." 

. j.......ji I.. :2....- - '
 s ' zt'. 4.,I' .I 
A- A­
' I L
'i ....... :. I .
6-

.. .z .2 2... 41 *. .






' :Ij ! ;i*~ ' r : -4 --: 












R". i,, : 
' i t _.-.IM11 - I- 4!I , ._ 

SICQ!'i- V"j &iL I J .. I . ... h ._,i.-
-. l-
___
.:.. . w. 

t,. ,- I.. hTt-r .
{. 1 
Ii S -7 - JW-
: 
... 
V N IT jP 

tL1h 71--rn-7..' 






_1.r NT 11Ei_ hI ll J ,IU 
Ti...-'"..-}-.." .. , -.:.
KA.,',.-





: .,. -- , II 
'h h . ~ i ' : : . . I .~j$~jt-k1i j f ~ H i i 
-H--.+. -­ --- ' "-­?::F ; ....7  . I j 4 i " ------- i­
44 E 
, :1=[-: .. [.... ... 
--. 
..j'--:- :k . . r ­- -:f:-.-.. I: a:. _ *_ ­ =-L _ 
• '--, , - .-- ­ -7I --- k~ ' ' Y =ij'.!'I.. I 1 J ':: - 1 2 -- ":!".P) 
.--Ki---!-
.............. 
a 8 . 





- - - .­ - ': - . :-....... 
----.---.. ..-..-,._.-.-..... 
. M "-
I- -I I..L<tIt 
17I 
i 
'lj:.:'", [. ,I L... 
.t... 
F -­ ii I T---:1ITh-"- I 
-.. 
. . . 
-i 
"'--,"cH - 17+ .. .I- t.j. ...:.  ' .. i F 
._4,:2I:- . 









7' ,'- I .. ... Ida'" ,





.5,.EE I-""-' pis.. Pm"-., C 4 
'..................... 




















- .1 . 
fiti 
'Frf" 


































. . ..I- ''-I--t -, ' 
,.I-:. 
ii'@7 t 4rtp"i 
4 'H ' '~;1;: 1"" 7 .,.. 
--- 
. ... . 
-7 . . . 1 ' 
-
All CttjT:. f W ~ , I ' . . 71' "' Iu tNE ' t!H-: f-­ fSr: R." . .. n-r-r4 ,r... . ....  .- r r w. ,-i wr..j---r
.. . _.. .i:__, ,fC --- '.t .'lO~ .i L",j .,±. 
. ._; 
...- ­








-' . . -.. .... .. 
.-- . ,- -I .-j. . "-. ­' 4.< , 
.. 
-­
: :- . " -I: 
- y:-. . 
. 1 
" - :" ' " Z.".Z ....  .. P - " 4 ' '.: 
_, . 
-.. .. .-I- -: : :: =r= .-. L-Iii __.. _:1 - : .. . .. . . . .:''F £,'.':.-.1"; 
." 4- 7- t •Sd.vV_ F ' 4. Th. l i :.I-.._ 
-
-- :...:...1--. 
I " ,- ,:.-.', , - 1-! 4{ j- vj:: " ' K - - ' _ .. J
...- - .---.: I-- - ...--_,, 
,, 2 ... 'i" I . 
. . '.] 
. I
 
--1 "' f. !II:. 
- - I, 
" 
.. ;Rj ­.... .. : :: r ..­:.... ji. r : . .: :.... 
:t.j. i :r,
7 




....ui- ,:i, !,-: j_._.. ; -]-.. .if--..
 
_. 4Kk.....-
: ; " ,.-i.J
H---9 -~7I---.
 
.... i-l i,.... .._..._-j.I.," 

L "
= . J. .:A ".-:-i{whL=:-:~.--
:...4.-M















r : L I '.'.K-r: 
Ii 
_ l:: ; 

..... ..... ......1T 4__._..F..1-h.-f' 




V I '.; - -.-
. .j. .IiI.tj4 -. - 4j17.... " 
"'.: 

, , .... 
..

-r.::t 4I flL...... t L j rt rj~i -r - . -j -L 4Z--I._-.. Kri-t '.- ...- rl----
i --ar. t .- , .7
.I 1 4-









~L... ' IT(1 .. 
.---
.... ..- V 
a:t".~i;Ji~jj~7__7 -.Z~,-.- -- . 




---- d jl 4r L7-..........
 

























L7H7-t49T.4Lq 7 VI-s4 
.L4­
:7 T-71 I] 
.. h .O 
7-jt 
o"T I~ 717 
24 
- i J".­
77 .:. . : ...... ' 











I ' I ?.::'.j7 
rl~ A 7 
T..4 :. .. 
"-""E --I ''".":'-so ":: -
V-I-' "/- . t , ,.i: ~ 
'. ' m4 
, 'l.,.- 1 
, 
i rrnz 
. ., .. 
'.L.hf.. 













Ili.. 7 l 
















....n- z~rii- -­:f f--- -i-
JJ Q''ij7.7
""""-I. '... 














" .; .. Vr a i L ! 
-u-i-.l I, -.4.ujaur! .t"-4­... 

... .. " _ •..... 71I -- L! - . . , -- . ... . .. ' -­i*"';i . . . . , :'Ii- : "~ fU'V I--- _ 
,- t , l E._-'.I . 
. - ,I7 
ii , K KL 2 IJ VII 
-f~i : :7.. .i t t i 
---1 -U-a-O -J .a' 

[" II..II­




i.rt: ' 7 . . .. i..
 
~ ..._,i...:. _ : ..-,.. . .t. _ ... . .....  .., _,_ _ . .n . . . . . .. ...2 
 
.- . * . • -...-.---. : .:.. .- , .......... 

vt~~tT ...... ..ri 7dpt r .... ..I 
- " "t ' " - 1 . F :J,. rh orLI..LW-I CUM. ' D. ~ ' - -- ...
.. . .
- V-"t ' ... ..'4 ,... .,' -7 I A'- -""f .
 
1I1 .... .'.. . ... . ... ..... "-t-r"-- r"nrti .... .. . ..- -... -.. .. I . ' . ........ I.,-I
 
• , | I * , 
. . . I , . •! I. i.. ... .. :r. . .. . .a.I ... . . . . ....t  . . . . -- a.4-- '_ ''
 
... I -,. I ;.. . .. :.jz , . 11 7
 5 
,- ' . .. .... I. , ._ 
.. .. . .
I - ... . .. ... . 
... .. .. .. .. . !::. .1,. [ ­j

. ... ..:.'.,-- _-j.==' " -.== "'
 
. . . . .- - : " ' -"-'- - :.-".....'._A­. . - i'- s ­-" ."" . ..... .,'--- ....I- -.- - ' r i --" "f-"~

.I- : , '- ;i I -.--...- -- t.: t.: i :-'­_,:' ::'' " , :-:-1 ,-"-  , F i~T
 
.
-. 7 44. 
V". '"r'" 
...l,.r, -.I7I f :LL NE Amp '10407j I i. r, A l 



















..... ........ ,T;. iI .-"I
.





 77.. ~t T.7- -...
: .-- ,.-:; :I
" " 











*.,L--...I'__ L.4._ + -- -- ---------'-;--JI---y....whrt'".-jT:j-'
- 1.. 
 p"- L".. 
f.. N-=. .9 -- " 
I -7 





I. I -,. -"~- . ..... ----- '' -: _.,
'.,...' - -- 4 .,. ! -4. .=. I-. .:t.-.-.,-p.t' -:- .,. :::__L." ,: I r--, 7 1 ,
':-.'t-: . '",' 
-!, . -. ----- - - *~ *... , 
, ..:' . . , : ,,r-.-',:-j'[- .-". -- '-- ' 1t.:-7'.1 : .::'F ;-:---- :: 
", -- ...
'-. -- - I.- " -- .-- .. ". : . . " 
rrrF :..i~d:.E......2I 






..... 2- I:"I " • .:' - . '" ," ', : . i . i: _. i "! ,r 
.t.+¢' I .. ...... + -7 .- I]:.---4-ii.iy
-. :-.,-- I. ­





-- -ifk"' oizo-: 

'I; ... ..... 1'f"j.- :-j.7- "I . ' " ' ' 'f : ----.­-C... "-[- . .. . 1 
., 7- - . _ w w . . .. I- ;III IT 
t/ t ."',--''J--*, 
":..I.- ',.f/ . .r.C '.1 'f- INE.!. 
. .1...:T - ,4:7. :: - : , 
. j*I I II l I I I I I '"} I 
.. 
ii
.. y.. I qtzj .. .. i70 .f ". . r. U. 'E - ; .- E.. - ''Z- ... . ...... . . . . .. .. 
T-4..
 
,": " ! , 
- " " f"" 
, .... 1 .I . 
. 
. .. 
I I ' I- -~~~ 2~~<-- .- t-} '''"I' 1 ... [2"- -•' ._.._.,.... -, 
. ,,' "--I.: . . 





.. -- - -!.. 
-I--- t 
4t44 
I. i h T77 t,..p h:t, ti 








______ - r-~:.fl.v__ :rs--4r. ttrt't I• 
.... .t--­
I-,.--70.- Fr"--LV"N ..._ I J '- -,:h 'L..'. .M'-

, , ... . . .. ,..E. , i1J.i, ' .. .i... . . . . ­:.. f-'x_ 





.. I - , i .~L i.- "' . ' 'a.T' I .. I I t,. 1 .!.--- ---v--, 4 ..., -- ": - -' -- : .. i ! ..
 v -'i .L - . IT'* --- - [:i: t ,.l.:<:: . 7n, 
' ' : 1 'ii 6'1 I0~ZE 
gt"-H- ,-r-
. 
-<, : s.: -;1 
• ' •, :r* Ii i i 27 t7i Jr , 2 "' ,*. ,,
 
H ; & TK-+:"'.A.I I 




, T --...tt- _-j--}....- ,+-" ,r+­
, . ".: ".
-' . :. ". ' --.r..t --,,-- : "....- . :"'! ,..r 
±, . I i .. . . [, ,4,H 
4 -
-4:4ih"4-'-'t1L ,.:.. ::' ...1.-- -- -. ..
 
, - --4 --. --- ti-- ....' -.-
*-* t 'B-', 
IF 2 I-. 
±"' ­Le21E-t- "jvL " ",u" '%--44m, r. l . 
- - -
LIN ' 'A' SIPA ­
.T---+--; __1 *---- .7::. 4 j--- 7 . ..L 1 T*-- C97<Lt-j-t-rFJI[ . . . -1.!  I 
' . . t i H.:,thf I E .. Jri . 1 --, .. . t-J 
...' '. -r--T-: . . -I' l' '7.,f.'I .i -., I .'*'7 --. .. '.. _u- _L . ,- _
.A... 
,..r-4 ' I' " 
*"--f - F--j i-1 -- '~ !... .. _:I: -:F.. -I-:' -- . ' 
, J.,.: 
ti 
- - ' I " ,, !
 
..- 4 . L--.. .. "'I.. . -.- : " I--.,- :.I. 'A 
 ±.. . .i .-.I. 2. 4z A!JA)'::..4" I . .I I . .. 
i--"ii' ;+ : tt'~ '-.i:m iI i . .L K 
S. 
-
1l t+ 1 'm l H Hi 4 K.
- I= - 7 '" 
. 7- 7 --­
" 4 1.1 
-,­
.. ..- q: ... ... ,_. ........ ' ; ; " t . I - - t . i .
--
It-V....... : LL."' I. fJ < '. . -I
 
- i F :_,_:. ._:_i.1.7 T" ..  4 Hi .'__ 
* . .....~h rH <4 i~ t i i-ht. . -;::,-
-







• -4- L L-, .
_77_ .,.
 
, T-E ZU--"A141'... - s-EaT . - . ....- - -- ILA 
-- -T-s -----.
: ---- .. .
;
. ,. :- -1+4- 9:4 r.. 

I t, - ,I .. ' _ ....{- l .j-- it T.
 
'"' "F ..: 4. - ,--­
" " , - " "r l -,1 -, ... I ." : 1!- .- :"i - - . -
- L: .... ..;. I 1,1
...... 4--- 4.- ,..f --.. .. : -.t .T
 4--4--P-k 

j.. - .. __ ..,..', .;:. :b -. ! -. . 1-- . . 






I - I-,. .....TI t .. . .
 
'r" ' . . . . - . . 'W " .. .- . ...I . i ..
. . -' -. . . ...... ..-. :" ."."-''- . . .,,H  ...,._ .*.
 
r:.'"'.. cr'- . -.--.

.L,.. ... +-- =r;--n-.... 

' : ' ' ,. J ,, , n .- - Ii". . . . -- - - '-I : -I- -: 
[ .. ...I __,-:... . . . . .:. . . 
-'
+_ L.I. .--- f-t. i---- - -- - --rI: r .-
"-T- _. 
- , .,._:.. 7 7. .i I- -- :. . .. ,$-1. . ;- , . .. .. .. . . . . . . 
J r -.... .=-- -"--: "--,... .:,1 . it.. 
' 
... ....:.-. ,_.-_I-I -. i--J .' " -: :-- - . .-: 
a:-:---I"-.. .-" ['- .: .'-:. -r'""::F:"". ..." " ... . - 3- '. ,.... 















T. ,.... . , . ..I. . .....

.' ,:.-..L ., . ; 7i.z=.-r-.-
LII-E- " I '-"­:i=l R-. ... .. -- --.. 4t., .--. T




~~~. .-.=-.-- :-, = :! *',; F 





. .. .. ."­:-I-
:',......  .. , . ". 7 
H '..---- ,I-7 -­n-. r ' '; .... 
.1.: 1 
- H :.. .... P L. 
14 7--




. .I ,-[. .-L-4--:;:i. ­



















4.-+-.-...++ " -- ---­II.-I "'C 

: ".! 




i .L~f 4.. { I ~ '*i*. 























































" L . 
., 
. . ; 
2:' . -­ , 




- L.. . . . . . . .. 
. . .. . . . 
" f-:-1 . . ., 




-+ . , 
. . ..­0 
--­1 +-.--y-- .+- - +.f ...J-.. . . -n 
. 
- -
. 44- r> .L, 
















, - . . . 
-.7 
4- 1+r:. 
I ' ., . . . 74MA 
.... 
- -. ­• -t 
--.--­
-L. .1 .l 
:.--





- I,-. .... - - , .: - -;. --- . _ . - .I_. .:L _-: + = 2 -	 . _i ___ _r . . .. _ - . - _ 
. . . . . .. . . . . L-	 , . -­t -;,- w. 	 Kttrt1r,:t itj
, 
.:.: 




, .'... . , .1. I , ,I.. .. .. , .. . . = - -I:i . - ­
. .. _ _ . , ,- . ., , ... . . . .. 
.___. .- -	 .
. . . . _. 
..--.. .	 ­.W I.I"r 'a--".,--. 	 - - , . -.,--,.. .1 . . 
. 1j _ --. ' ". *l,':".
" ~j 	 .'2 i' 
': 	
a 
':'- 'T - .' ' ! "-- t .. . , ... r. .tk,.. 1 p~ ? 7rT
.---	 t _... -' -__. .. .. . .
'n 9	 _: ., . ,. , --7r , _: . " " . -i....,.r75--	 ..1 , .. ,.. . . . ,.I
:k.ifIJ 	 00P 
- ­
1..613EIi50,LI - ". 'H/ " " " 1 1 1 1.. .. ., . . . . . .4 . . .- 4.. ..,,+.. . . . .. . .. .. .1. . . . .	 .. T' ..... - '''_uf.,+- :i:.-I-': -'::lL'K_.r . _-











.-.1 - : " •m 1 t --Lt-.IUT J ,h 
__*-.-zr tI4J.- "I 

....





-:: I j...L.NE" . L" " P ~ z~ili 'A :ji2 
_ ,__ 
_. . " r - -. 
- .. . 4 i_ ._ -T­
, ,. its .  i .... .,.q] 







"'_ I-I- I-.'. '"





. . -" 21-1.t.', ] ." i:... . ....
 





" " ' ! !:Fi ..-­
44-
. T -- - -,-- ; ­'.T,. . 
 '-'2 T 
 .. . ..

-:':..-.'7:" "--­2 "- - +- 7--­
2 ,-'J"i
L 14 fl j: i F J' ji? - I--'s.-
. .I..-r. TIM,,: ~if - I '* ' . 1 .i._1 -. ",.. ..'' . ',.. ..... __. ..
I 'I , 
/ <.-. :, z:..A
_
L J -.". - t-J-....-- - -, ----V'-. T -*- t,--M 
t7.-,.

.'7!~~~~~~~~~~-, 7,,'LI lilt... 
_.:.,.- ' ' '-,.




. , 6 	 .I , , 
' {, r II 
'. I : . . 7. l.4..I.I : . L.l... :i. .. .. 	 .: 
. . 
1 '" t , 
..	 7 
. . 
. . .	 . .
. . . .. 
. . .	 ......
..... . ....	 .
. . . . . 
. 
....... . .	 . ..... 
. . . .
 








i ;-,1:::7 .. ..-. -, I" -­
• i i - . : . - .I4 . . I i' 
.EE.I p :."''' : ''" " 
.' 	 -r * .. 1.-k'' 
"-him"-- " ' ' 
... ,14S -D"' t 	 I " . 
- . !- ! ' : -. I'. - l.:' 




. ' I " 	 ' ;'I : ' T , ' : ' 'I- II " '. "." '.L : . - i I• ' 1 ' . 
. . .. 1- .t.. . . 1.. . . . . . A - . . .A-
... . =_ . .. . .. • 
.- ...k. .... ttii----i -..-. -e--, .. -L....---t 	 -- < 'IL.-.- .. * 	 ~ 7 '.-=I . 




-H 	 -7 V. - , 
V-f~~ 	 p2 d 
r., 	 '. 
. .	 ":.j.rvr i .I, F'7.... -Fi . ['... . .. - .,. , ' - ..7.LspI-- . 
- . . 
, 	 I I . I 
I I', 	 ., 
I-' 	 ' • -: / T' ' 7T,,~ ,:".• .' 
-j_.-r 	 ... -. 2 Li., I . 
.-­: s­
... . . t t j6I....__[.,.,..' 	 t 
"" 1 -- r., .... -"--"-""-"--"-" , 	 t-rr...t" 
........

*iw .. : 1 :.I .. i .. ~ f: :L VH:.fl  I 
-.. . . .. L_,... """. 
-- ". - .L_ . - " ­
'i-'h"-r-!.2 ""- 41 ; T .1A.i .... .i':-.: . .. .:-L : .. . ....--I: * : : , - ,: . 4 yt '". •.,:.7:f IN.:l A NJ .... ... 
---.:,---- :j 6 05 , , .-! __ J' -, L .4 1.. 
-V- .
-..
- &F GS 1p : - I 

4 
-: : L-. 

-
• -:-....-# Li"I ! ,.*.* "-, : "1 '4H 
7 
- 7 7 
' 
-" , i ' 
 " " 
 1",'

--.'.-V -'I -t .- ' 1 'r4 i
 
-7 IT
" ! : .'-" 
-'".I .:','.' . .., . , ' P " -1: I*- F 'R!-P1- T : 
- ' ' ' ' 
: 
i 7-n - ;"i .. ..  -7- i77 
,--'I I . .. ... 
.: . ,' I : : , t'.r:[::K---
.... 
..









.-- -.. ::.l .:l--- .. : . 
.71 :: IF": ." ,.::I -"-' -­"1. -T,-i"*- ' .. 
. ... -:I:" 
1tr7% -7 -.:. . ".. 
Im!:1 1-111. p
 


























































































I D L .NEr .. .I--9 ...
 
' El"...E'. . "1 - "EE, 1 ' j--'iact ' V 
-TF l. bi ' .:Tr.23t R ' .t 
-.- 3... . ..
- .f l_ 

* t -.. .": '! '. ' ". .- lT- . I , i 2 




r .... r . :. - '" . .I:f :. mj-:_  jj: L.
-:- . L" 
.. T " . " -*""I: ' L I -. . ' ' ' I:71*7 1 [ 
' - 4 
. 1 ..j * I .- .,* . . L. L ,: -.. .._I 
_ .- , - ,..-_. 
I.iTI: 1 L -r- .. .IK :!: ... 
.--. 









~t;aI ' .'IV-' :jj f : '41T'" r-T1 Ip'
,-J- ._..T:l**..V" j- [ .-: i* i'j {... r...J... . ±... 4.. .-..,..• Ii:_ri...7,K""i" ' : - {. Ii, I-t-jzV I'' . ,,,t H-I-
- T:­
t 7...... "nL±JiJI', " t .:.tiI ... ' i i-... ...
rr 
- -IT.. . ,Lw 'h '[-,k'utifi.;P I "1:,:"'..' 8 ! .. .".. .. "n,,. . "-'. -: ­
.- ~7 tt 7~ 
I ±7
9 j il 7: i 4I'I" --1..4:: :,4 ]- i-, " 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _. __ _.._ _I :i 
4 . t- _4-
-
- . :. .. ..I ... .... ,t-- .. . ;m . tx 2 . ... - -' , 9t T.,F t ........ 

, , ' - : I." 4 -- ' ' 
- . . . 31, ] , .[E 
. . . . -.--- U N_ .O ! ,E 
-if S. ED= 4 | .! .-I L . . ...._i. .~ ----- - .. .- '--:--,r.-,'l----- . 
.. I -. ,, ...: ~1 .: .-...--,[, . '[:-'m I-i-- --. , ,_. .r" ., 

'2-.. .7 -7 -77 -''---
-.ITIrt! !-'rr :' " "- -.-. "­
. I . ".. .I. "' . -,' . . i. 
i I_." L i . 2 .. . . . . - I. - ' . . 
. .. - ,- . -- ,.. . 2-<:l Vji. ~ :.. z.412 4.,.t.. . ... = . .. .. ----± - ..-- IIf-
---- "-i-rw--- :..::L-.±'z.-j-U-
,.. - :I-T - - , . : . 
.W t...... ....... i7 - - 1.... v:----k
 
° L"" A-~{ I ill-i -V tt4 
nn.. ... . ,
.4_I.]_.'__.. J... Y,_ .1_1 ,__t_ 




- 7 11 2f2t-5 -7-F7 
....... "SJ" 4' " h, .... ''.t "'.-.... " 'T -L42. '' 

EQ I II 
J4.:, - 1iPi L 
, ' --.--.r : ..' .1r- YJETF ,VN F ! , j- f 4.- -..-- .,
K' I N~~~E! 
, t • -t , i Iv 
.. ..... -.. .. j H•i- 7 : -1--.. 
T T F.l f . .: ""-,..-i"-r:.:I 1 .,-"-. .. 
-1"t..... . . '-'T"- -'I-'. -. , -- -- . 
-,--- -J-I . ""'-d -'" I' 
L_ '..._.--f--l -r -T-I -L L, - J L. J .t..H..i4-Y : -:_ _ .:'__.-_! 
' L.'1 -'"I.'I-..tA.--A' ' 
I [ C I_... 
:~ . .I..t.1, .I.-. .iT . ... ... . . 
. .. ... ... ... :. ,..:.,. V,iH .-,£ i -_.j... ....t .­. . .. .. .. ..,.  + 
if , ;V: . , I.. It'1. t7 - 1....7 ..
 
-I. .-. r: .. :, .... .. I . - - . i , . t- ..­
.. vtK; iF.... ,p_ -'-- H 7r.. 
. . , - ___.,i4. _ ..,. .. - _-- ..I _-. . ... _ _ 
-'-- .- . -_L i t_- .
-- ..... ' ,--.-.-r-l.K­
u{01;u L.,I~ I :,.,. F. CL .IJ.. 
. - .
. _ l.__,__ "',~ F - __ ._ _ 
. .
 
,- I : . ... .~i !. I: + , * ' 

. ... .. . 
.....-- ... 
*. . . . . . . . . . . ... 
.I 
. .. .... .. . .. "- ........ .....................-........ ... ' .l.... . -. 
U f if4 T 
i. 

.,HW--f- . - . ,h.: - . . : . . - ,.- - ---. ,.. . - . , . . .T H 
... ..
' 'I ' T" - -]IF . -*1 . . -- . .. .! 
.. .. 










WA . . .> . I . . . I 
.. 8' .. I b!0* h a 1 - -0 5 -' I: 
. .. 






,, uJ.. , ... .
­ . . . - ­ . . , 
.. ..... .. . . .. . * ' -_ t _j -4_, : '_ 
. . .. lI : u . .- , . . . . . .. .. . 
"i , I I [ .,.h..H:ih l l_. l._.. . . I.t::1,'.'"".. ,L + .. , . , .. . . ".4! !-" tr.,.-r1 ' !- ' .. . , . .-.. , . . . .. ....r..... ,. , T"+=.. :- ': I= 
--
T V i? - 3 IIII-'I.d . i"'-; . r t t t ni - i. < -t... 2rl 4H.74..... -..IIii - A 
...
• '..K L ... ,. .. .f ' .* 
# "rt. r-" u. .... - 4,­t -j ::.-.* - .. K--.-
.... . .. ' __ .:I:
 
I 
, I I I. . . I . , , * t .I' *1*I.. i ' 4 1I .;
4. 
... .. . :!4..- _ .. . , ! ' . . . 
F 11 m.... 
70 F• S E1..0S . ,..., 4:TE I .PT I K 4 
k..4:..400,.NO'- - -.- II.­
-!-I;:4 :.. .. .1 711 I , I j I 1,­










i : -:-.- -L -­-.- ­
-:F-# ! :--=-.-!~I<q.4-~q-:z-.>=--. .. W .. -.. 
I_ _ .I ,... I=_,.. .. _.........4 ... - I__ 
-.. -. i'~~~~ r... , ..I ' - j, 1 
_ ._..4 
' 




' . , ,'IT' - : j .-! t Le r . . • l ! , L_' ., 
. . .. v . L &.IH. 
r-'-.----.-tI,, .4- r L... . -.. I ., . I I I






. . i , r ..- . - t4,..e. , .~ ~ ."t.. . - - -r.:- . , U,­
- < I ' 1 -T - F - t 
' ' I 
,, R L IS LI L Q.L I 
...... ILI -I 
' ' . .44 /I' h H '!' ! '"VI. t-' I 1,'4 1"tt"-4"] ' > t f . .. '.4 
C LtI ­
*.. ' 
. .. . ....u N,, ' K. ....,---t. .. , . I"lq ' ] I ' 
' ' ., 
' ] 
, ' ., . .,.. '1., t , . 1 , , , 
I- :;. 
. . . ... . . . 
.EI ... V...-.
' ijj?::' f . 1 
- -,.
.:| ,.-:."j.'...: , .. i t ', . - . : ' . ' . !. : '. Iiz: 2 q:LI .,".l ,.4,.
I 
- I 
... w - ­r-.. , 
-. ----. 
, . . 
. -w
.r-f 1 - 2 7.... . . ,-






tE "N7O T -,-P-.S­
--O 70 F-- I-MG 
. 
=-l10!0 -dA R--iUT O R-T T-




. .+ ",.ltf ' t ' , .. .. . .i I-.
. ' "1. ..',-tt. t.tt-,,l
r. 'I--
IA ... IT .4 .- . '. -.,.!
-t-+







--"I ' iiq. _._..:*i. ' .v' 
SECI t77t'f77 ~ 
7. 

4 .;1', 4-i " . . -414 I- 1 ,I 
4 > 4 -44, 
744 
.+ .I 









+ 4-.4. .1.2"..i., V.,. 
. . .'_"<. ___.' '- + " . ..|+.
-. ___._-. ' ..' I ,:.­
' - : 
__ 
. ... I' ..F _ __ 4 - 4 - t- L..• i' . 'j. . >"L L: ,F:._::.L"' ]:"" 
, ' , .,. . , - - "i t tF 
ILL -L.,-.p.,,[,,LI-+
-+-.,,[4 
5:0"- dO . S. .. .i ' +5 - ' 'r... 
. . . .. .. 
... 
:: : '' '' ­
't 
,I_-' .v_.:_'+ i __I 
. t-­
.. .. .. . ,... -. 4 ,-- r .. r,-:rt. .......l...  .  





V : .. 
-­
w.4 













...-.. . . . ...
. . 
: - l












 17 --_24L. -- 7L~i-I r-- t} 
I I. . 
-.! I V 'I1 7H-
r '- - " 
..... I-. -i- ' . :-4:-' .... _I... 

I, ..









I. - .- '- -'- .". 






,!i/ I.I Jb ,l r . l , . .. ,L' I 
I­
-1....I fix &4z24s314 '2j. 'Ii
rj p '2'POIh. t' i'i'so ' i7K.1t: y ?1%jo'6K~ 
j.u[i- I. . . ,.. . c. . Pt..f . . -t, .. . . . .87 
-E7I - i 
-tJ94O~3i~r T7-E 
:S..E 45 E.. .•. ;8E 
. ...- V4T 33........ 7-+
 
-' L____,ii -., Ls f....:71+,+.. I .
-

': 2 1 1. I l."I" ::..]. 4 ~ |/.1 , .'-Ljj t :>7 " p . t P 
.-.- "- ' , -I 4 .j- . I t .
 
,.. . . ,
. 1.77-., 
---"..-.--- +---- I '-- - 4.- "
 
,., ' . . ' , '" 1 I.. . ­-N.-
I r- ,. it NEJ .N '' -A -I .4 . .,.t,' mO Z PP'I ' - ..V.- .. 







IrEiiVNi'E. 4i.', ..- IP O I TF WII 
•;-iv i-i, it b' 
+ ._  __ 
--
. . ; , = •.7 177 " . 'i:- o.-. . - ;; . V.: * "- "J ' ..Vr - ,a..i _' , i- I. ' .- - .. 
.4 ' r-.,:-:[.: !"" . . ..... -c- C ;..'7 i-i 
. . .. . ' < -f:-,r - '. ft..
"- -- . . 







wL-r+.. [--rL..  . . i j 1. .T_...IN _.I ..- :L _+_.._:-.I : 
-+.f - +- .F .
. .. j : ... 
. . ,.L,. ,___.T . -.... .h f.F. 33 
-W'3 4-
FWIn 45 
I + . +, 




,- ,..-L;'-] : 
__ 
rt'--
_.... . ... . . 







,--.:. ...+.:. . _ .. I..  
--
I7- 7:-!- I. 
n :I 
I I :f.l 





i]oi. - : t.:-vi. 
4 i44~J"'":7" "W 
.-
"-.. ..tjI ....Q,.. - 4r''j-...-,+ I'd 
: -r+ ----i It .V-j-­l b 14-jI---I-- [.
- M. i...:L L.K.,..! :. -T,'
:'' ­:"
.-.-
.-+-= . ' . 
. 
, 
. 2-:, - rI- - -+.: + 
-.-












.LUEL K--LLJ2 1 . 
-
. .,, 
V~ih tw ",5l-.I .: "i~~ -f'III II'.I+:l'-', I lkt*-Ir~1wV 
I...' 
- ,I 1 . . , ! 
. 
, I *' 
' 4,2 , 
... _i- 4..- ..." " 
' ! ' " } 
UH& R. 
- - i" w:-i r ,, } . ' "'C' hrI.1?.XPTTa 
I ,. , .}', t 7. 0Q Fll IDEL XN E' - I NiR .f : R t 4E-iq /7( It . . ...
 
[ OZ U ' . - :I : ,{ ' . W RAJED I.J.:': I i _ , ­














, , •I,_,I 

,.. . 
..... .. .. 
.. 











.l-- -- i. ..: .. .- -.---.
H----.-:-
. . .
. . ...... 
. .. 
. . 
.. .L . . _ ._- . , ' I' " ! ..-- - -.--- .-. . . . . 
... ... J-....... . . .. .._...... l

_~~. - .. ... t| :''•'' 
- iI 
T UJOL T - ... ." I- I - ­
:_4 .. |.., :! :I, 1. .,I~ ~~. ~. .~ .~ ~~----. -,,---
4 ." 
-i ~ -F1 
. ... . . .... ..S1" 

: . , . _- , . -T I 
. . . .,-. 
-- - ,-.I.... 
,.. ,. : IF-' +.. .... t . .......
 
-2,: - "' " '" 
. , .. . 
+- .: . ""I7:.. 
. 
" ' -- u : t r IT 4-1 .*+ 14 r '4- . 
-. , ' , ,;:: : - ' - - - .. I'!. I.. . . r . ... ' IJ • 'T -I . t . F : " ' .. '1.... " I-. 
:..~
.'1. 2%.
,:r . +' .
.'r.
,.VF , 
7 - ;k2" i 'o. . + , ,.! ' 
j,~ p 
. ... .. 




::-,: : rxf"l:." 
....,-t -. .H ,.--, i..T .I: F T-7 :: :: 




-iLj F ;-- I--w-, t:.. 4u±~i~..V I~r.*."".-1 > If .... V:.. . ... F :71 21 -i. -..... 
I I --I' I I4
 
'1 7.1- . -.. T" E:ST1 ... ­
.. ...
1 70:FT+pD 1 11AM.r7 Y L, 
, "i,, 
L .' I. :.i f4":- " ' -I" . . '
F, "" , ." ,'..
-T LVE 74-13 44,- ­-3 

- m . .. . ' - " --.. . t.." I" 
-:'-­




"V-t:1T Ti-t - :i± F 
., ._. 
_I._. =_ L J .r-':,, I :. ' I ~~-4.F i, '. _I.-d r- b & r:!., T : q ­





-I --- - -
--- "- -- - ",-
-

L P- - .: .. L.F j...i.........b'--9I, 

-----
.,.,: -..t .. . ,, , "-L"'-"'u..
- t-F --- i r."-' ­ 1-----

I' 




, 4 u... I . .. y - -,r -. .w .. - "t -H -I - . ,' , ,., I , i 1i {""1 7
• .J..lU L M I .. i ..7t- ~j . 1 ..p l3 - ­_LJ.r:. .ZL. < :"1"-,I-: I,
i ­t: - - ---.: 
- .. .+... --­





". , ! , .I. q .-. -,' . .. . ,'. 
; ;
' i :.. . . -I­
.:f.. :..
, - - 'I -:.~ -- I : : .. .,....... .. .. EE - 3 H EI RO- -AP.-GLr- s - ='---T , -. B+ 
~Tf~J >~[ttmtTtwrrrr~
33.tr .7 
. . I l '4 .i.' ',­t3 4tt 

-
." .WZJET .1233 ' 




-. •__ _ .. r 
-- I -_,1.. J"2 :l-- -. -"-'. 3 4 z '-V'-'_--= 
.... ,:7: L [::.. 
, 
_. _ . . ., _  :.-- ,,-7E.' 
~i-I-- I 4......i111 L ._nLz_._ s: :-g-:4. 1~-- -. .' .---., '_ . :..1 I ' " ' . , 
.. - -- rr 

. . - I : zw...... .......
...2.. ... 
... . .. 
w 
. . 
: It:"'. --- , ,,.'..---- j I . "­
.. .& i 
'- ... . .
..--
. -
'' ,--j-- .. -': r.--­
.. 
.. .. -,--, -,- -, 2'..z'" - . ,,* ' . ... ).... .. 
I " " . I - - * ,. - ..:] 
.......... ,. . . . T..,--

", , __-- I , I ,' I .. .. ' " 




: ,. . ' k *:-, - . .... • .1'-: . -l'­"L. ; . .
 
F (hi I. 14- 4-L ~ 1 
-T - -' -4 




5 : ,-.- *.l.. yi2 .* I--0. i ,-1 , "-, . . ...
 
i -- K"= b..: . I--bt , - ..., .r
-'iw.- 7t-~:zmtj .1 ~[.~"-! - 4 ... u='" 
, -t '',ijeco'' Kj~
...,. .,2 .-! 











- , .4, 
-­
"r f l' k - q I 
T 
Hr'7,11-
- , L,. r- t V .. ..7 T.=t; .- ti. .-p­ f 
M..,V..:". tZ - f "- .... . . -­ 1 
' 
-" -', ;. 
121"-' 









i1 A,_.-. .. . -= ,,­
7 L+
 
..... ...... li I E 39 1 
GL -- .- Rt-, M T-iF-






.r-: I . 
9- , 1 7 I 
...... I#. .... 
..I 
N -I , ; rF- T -
-I IE 
777i7I- L Io sti3U5 Or 4 OI 
I;+iiif2:~ . 
...
77~ T -F14-- 1-71
 
~ 
r;t~wt'~7vI 4:4:.p) ..7ttIL 
W"GLv L f MR- V pAP 
-7iH zw j { , 1471 T1 .5 :Vl-l;ii..7--T F 
-73 - 7 77- -: - ----
T: _ _713k '7.- n.7 'v 
4ir~fj ­
" T-' 7t-:7 , ''. 
LI-': fr'r-4 4I± l i 
-re 4:I'7I~i hu u 4 
IRA..
 
I AL MIr4' 
J 
7. '1q a- .~.1I.p.
 
. Ij T .1F--~PS±1.ij1JI~f it it L 7-7LL 






., 1 .7t.K ­
















I I --- -T­
-i I H I Ir 





7IO D Ri NE r.....d..... 
I 4--Am, i1471 -t-4 
r~
-7 




r~~t I.~ N.-. I! .. 4 
T,1!
-141 1.~ -M 1- ~ 




La ~1[L 4IJt 
M'4i VIM 
p- ,. . 
. ._,-...- ....- +- ... ..: -: :". "4 -.. . 1... 
-- ... .....--.,J-i'.I-,.. .......





E. a SP,._-7--­ _'4 _ ]C . "; 











I i . --" 
P1 T...-T , 
.- -
































-.. 4,-'--- . I 
...... ' .~~~.............. ....... i..... .......
.. . .. . ..  v

-'"RN " Z!70 ..INRSFou -L977' T ' .. P$IT-.P4'• " ...... LF SrDELINEI:. oME 1 : O...O 38..J 
* . .TSE . " . "7 . . . ' . . . 
* SED6694 RPM! I 32-CHUT[ NOUZLE WRAPtEp
-"I :I NAS . conr rxt-Pr... ,.r. (3E-L7 
SPEED,66"RPM . -' 3-CHUT 'NZL WRAPi.-.-ED 
* -- 3 "- Lit I "'a. .SPEED= ......... . ... 
I . .1 t 10- t a , 
""I . . . .. .. ._ ..... ... . ... . --.. . . : '' "I.."'j . .. z , .I.........,..

,I . I I ' t 
* . .. ... . . . . . . . - . . . . ... .. ' { I ," " " "
 
J17~ 
i ..* "-'-!: .. .
• J I 
.:.. ...  . .. .. , -- -I-.- ...SO.. .  .l .. .. .. .I, 1.. . ... . .. .. . ... ... . -. -( I - - . --I .. .. ----.. - t... 
a. ... . .. . .. <J.I... .... . .. ... I-, .a...,IO>D 9~- . . ... .. . -. 
... . . . . .. . . . . . . .:.. . . . .. ' ",r I . . 
I ,. I a,
- . .. .. .'. I ' ' ' i , ! - SI I i 
'a so I  1 1 E0 i ­0 -.. 20I00 8 
Kb = EN *Q 
* I 
50 i 80 1.2$ 200' 315 500, 800;12S0:2000'3iS0.50'0018000 
.. FREQ.... Y.HI,* a 
:,'-i,,r
 
it...t P L-.. I ,hi :> .. -- I H ' j -. ' *.i :-4-t ' ..2]: 
JIILI 
7-
.. l-1mm$ --­ 147.... .. ..  
..1 . 1..! - ,' .1 ',-- T 
'... . .... 
I- lb-: - i P ':1t1. ,._.,..:i . ... - r 
I_£ 
1, - ' 1" -:- I . 
4z2........-'. 
t•, "T . r-r 77.. . ' . .:l 7 " 
L.: . .. .....  










I: ,i. I 
L 4-'l.II fit7T7t ~ TFJ77:, 
f.. 7NOU, EV U]19Rk ' Ai; 
J T 7TV 5~ :;;§~ LE J ;1 14 




L4. AllVrz! IL' *4'- - -I I_I -, I-~ - 111 l, "' .I11 ' K-
r l I I
I" 7I T= =7t
.r : t-jE ~r,2 flfl , F; d14211 .--7 
J.4...*.2. . I _____ 
*1~...4, 1I' 
.. ~1 1...j 4 j; W" HR*-1 
''.', - r ti~t t r.*~.jj0:~z- d..,F j 
IfT 
4-h.-J 
*~ T 14 1 AInlax4 -. 32ttY-- 1 4 
frrrfrtt t -1. ' 
-




.-. L-- 9+ 
fl 1471 r4I
 









.n lar14 r :-rr F II 
F: 41-:7 









IT I H7. 67z - - I 
T1.1=7'~1 
..... 
 EU [§ HI-.I.A41:---I­
w .- : ..7 . .t~~i~ i.----- 'T77A~ ­
.d ft*%LLL4--rDo- .:,. J. L~sKj: 
-=79 %:$O~- . 7 ~n --­
i l j i i i.4. 
 4. 
r-, 7i=1 -,-~' 
-4 , _4 
4 - J 
4U 
4.10. 
4 -1I ii1 

-. T77 f~Z~t 
.
 
I I 4 % I4 tT~f 1
 





.4L 1 ' k-. 















11V4: IV :".'t"i" I: - - - I t..... .. .. .

....-.1.I;: :, 
4-10 AS .. . %K " 
I.,.. 
 . . . -"--4:--.
 
S10 :-MY"O,- -Li" 
.t.777-~* E- ct4 t7 .:. 1 




.. r i jri t:W'-I'. 
-
It' :31 ~ tflIJ",50,0: 





'-­11 1'"187j'iR E _. IL~nfl. 

47'.1.I h -r' 
v'i- LA. 
4 ---- _I -L--- [ .,.... ~..j.-... - ' ,;1 .4. .... .--V. r.... . .. 
77 - =.7 
7 ­
! ....4 I . 
' 4 -: -;

-.. 77 L s ~ 2 .. M .~ .-..f . . -*tK... .­
, Jr Z { i~~.~ ....£ ,f . . . . - I- I.+­
"' .... - ---, ":-r, KIK7I..
>4 [ .. L'"I ci."rr_. 
,.. .I 1. ' : , 
4; P1 I ii [?I/.I 7 :rvPf'h:'* .: llI 77. r .Pt" 
I:IT 
.... '.:!1 't.
:.. h- w,:, 1-' 






,, ,.  . . "4"T . h " 
- V F .:._ .:_$_-.- .. t .. _ 

~ "4 4. , .t l , ''' . 








.. . ..... 

; 
>Ir. a j *.-.itY" .I.. ;Ifj . 
=" 


















































































7 7 F . . , . 
...

























I B 0: , '--.2 
. "- .__.I 

.- Pt11 t ; , ­17 £k 
._.. .
I T"+.. "L. ....I .. "I, . ­
,,1:,-1T "-4-- I-<-'­%L...i t"-'-'__-*-,,,', 
..:.: ,. T t ,... .,t.t'--I 










...-...FJ ... ...-.. 
-7-
7 E 7J-RP 
fF-F 
EH..-.-NO LmL4E- FR;.'~ 
AID :41 .INE7 
SE7'157T!-r 
:7.. 
-;L - 11'!'4 
-J 
7Z-- 4 _ ZI . -- .j- . 6 i:71- .: . 
7-n 
rl-s-z - i-!-I - :T r~ 
I4 '4 . 
:7.: 















aI EE MAF1+j..K 
I 




























.h s' ::.­.... . r ,: .I : >,,I- I 
___.P- "14 cw:317< t: .Tnfi 
.1j: ~ fJ ::-". 




!- ...,i Fr.- I_=.e7 p2 Sfq-- ... *** _ _ . -- ­ j-t
:'- :1t-' -..- .. aI 






7 t ! 
7 
-1 t FN7Vxv~F~f7~Uy . -- , n", Z- 17 
11-- T--.- ' - -I... ..... jr' "U 
IF­% j ----­-T 11­
h r: ! "2-:z".:K-::?-;:4-2 
-.- U7k =7 K. -r 
----7 
A".'Ir s:- --. rl 
'7.'!.... 
[n-i 71 7,"A''* '.,. 
.. 7-, 1-
1.... ... 
__O A .'!V iF 
T----i "i7-i-M L 41e-,-i-t-:­>





. ..,,...iT  L
-~ 'di P:'t. -Iit F D .'p4u.
'-----f''' ": a d.sr fin ;T-
l .--I(D i: N--- ". -1-... ," . 













. I_ hoL''rj 
_ZY L 
































4 . , 1.­
7- i 1. ~ I,' I I I tiII~ I:ysj50ioit ' i: 1ri; J'n; _p
'tPIL.]. 12 77..1 i 17 -11 4w~;F1. ...... :j..4 
I~i~ -i .1 PJ Ifd7~lt4EL~T?t4)4.~-i p~iI 
7-17fij 
I. Ir :: ,..-...-.7 1, _I , 1-, . ; +' ' .. I - ,..I______ +_ 
. . .,~I :1....-r-T+,j7,. '-rTY-_ .-.. -- -4jT.- :",M: Q' 
"I•, " . I 7Q'l:- SI"'IN.. . - - B "-717K-..­
- --.... ..e- AWOL '-A-IW -'---J:_:-- .P R-"T 4-iE-
Ffl- .. t- 1 ~ -U -- -lj7- .S7 'W ...... 
-,±KLH.i.­,...... 
., BIF 6791 RIM 
.+ _........_ ........
 
- . , ... . ..... . ,..t. ' 
- . T: i- -r-. -r­
-n.... -p- t.t - -.-.-- . -- .­
+i D I E-.- r --
I1 .- - :. :IfILLi--+-:- .. 44 =1 --. ... 
! ,!F.--2-I A, I": "'--
L4q 4-.i.l.. 
I4; 
444 rjJ- 7. F 1 - . 1 1--"­4. A 
.... ... 
,' ,r- ,I- T~ T t17 7,17. -.. ' 
It i f I­
~~I I. 7..... 44j-.-.' 
i,_kttL .*T . Y§?. 
7, 77 -A: 
4_..: 'Es ImiN j t 
,, I1 _. . L _ I H, iI,- ,7I 
_7_.-77 -I ­




I.l]: 11 " :!227f-
J1. ......
 




1 i I d 
+11 
i~-.'i..2 ~i~ r].i 41l ,vj. . Di 6. 4ZY fl 1.?W t4j 4 L' -- ~rgIr'ltJj KJ 0 t i + 
rz, .. .it:: :;L .. I-' . i 












PiiL' TL LOTL...J,. Ii 
I.
-Iit --  
[t-
j
4.J. J{ ;:Lr:, 




I i . 











-R. -l- - - -. ;_, 
7 - :I :T=1~t~ ~t r 1-i 1t'~ r4'­




5 jI, * , r F. I 
71i 5-,j -tj. 
NO .<l.W £ 
87rlpp NE ~-i8I ljN Hi 
L.IL"JK IA 





777II~ --- ±4rr -:r 7 
W' Li-I=~-'--i-' iA2 :,, vELI 
I*1;L i! > z j , '777. 7 j1 
7 : t". .4: i.i144II-'i~LI4 I-. l~ r "'" 72f I-.-
L i. ~A 
i'iHr w 
~LtK~{j~j..I~~f. Ip"~'<I 4 II~~71j~ LPr,.A~r1z-~ ,,,>~..ii-I 

aI ..'" .. . 
.--.. :.-:----+P----7 7-K'-... .... .  
-44 . -- ,,-.. I:-- . I *--+., _ - - _.+ ____ _.=__.:, 
-7RE-158 FJfH El~~-MPE71 
"3vI-Z:L.-:'' :' -t: I e. ..."-'-'I:.t'. " "uiI',-
rL T-'r 
EE-~4 - -;E HU . 
[--- I J _ _ I -, ' . ..... .. .. 
......... -:--i.-i':- .~~~ ~ ~~. .. . ..+,,  _. 
I , - .T-. 
- -- ---- -4-












L . _ 






.. .. ..,.: 
' 7­ "7 4 :,t _+. K t '. . 




















l- .. ..... I.-,.f_ F... ij- ..''+._.LI .1-4---'"' ,.. 
_ ii . . _ _ _ 
7 7 i rt...... 
...... :'__ -­ -
"--i:I: I"-
0 N 




:I I "-h" 





Z.': Lib......{L tI'*-.1-- i­
z4:'x:J.4 
-i..t-I-.K ,:'-...i{ .;ii:.q . i.,A ,.bh ii2.. _-
.dt.-7 . 
. t ~::u.jf-*-j ---- -:.;~:r<-:I 
,f. :4 T__ 
_._o 

7 . ,---i 
-­
-17 L . - 7. 
7" .. ... 7. . -.7. .... 
. " . ... .. ..
 
Al 






i..ititI4.±*...ii~ Z7 ILL~J~r~ 
j1,_-..i_-_'
:ff J I..,. i_.. .t_ i:'::.[ .j.j:.L,. . 
--
. -!-
• ...;+ t t . -.. 
ju -jrr!'77 .~ 1 .ri ~* 
.. a.:.p
""I... .. ; ,'a 

-i 
.... -- ''a EI'R 1- , 
I .:-.-."n-t­
r'" '- L ­
-.---..
z . 7 -j-i--t-- .... 





.... _ &4 t'-$ i'i­
- . 
I -I , .f ;. 
__ 
-_ 
"'--Iiti- : i I;-
__ -L..i4-f-.--.r:--.--.--' 
I- I -- It - -M 7tIj 
- ­.. LL "--- ­
7tr -1" 
,I :, *-,L .7 ,:.. . ... 
12T7 7 4>-HT 









. , Moo 4. F.Ci . *.-... .1.oo.. > .- . . l :.. . RAP I . - I-p 
I.- --I Iz.--- ' 
~ * 
. 









- ... ..t .....' . -t- ' 7 h 12 I i..--. I 
,: ­
"t4l i :'" ; ­4 . - -'- ' " T 
--- : I- -.-- , .- &T...... 
X . ....4 j. . .. ."- - .F-I-...4-..4: .-. . .,.+. ': I ,P- -:----- ' v--•P. 
.-I .. , , I . :. . . .. 7. T 
-K '"4 "7 -.-.
+ ± - :i: 77-­
4-­
__ h!. 
-1 - ~KI 
'-."I".K] 4 4-:TT _,, " 
- {.,







,_-].....-ii -":lL~ [...'j: L! f .i. j. 

. .L.. r2. .-- .A.
. . ..-
. - J - 1 
:-:J- ...4/- 4.. _ -..






- - <j.}--•,. '..,[,[ 2~; 
..,[..J 















.. , L . 1.. ....; b - l-..








,-- .......... ... .... J, ....................... 4 74T, . .1j* 7 77 1, . .... ... 
A.. ....














L; ':-... i. r i ti . L r F' f tt' ...It 'j..













.... ...... - . ...... F..... 
FrT"70 XE .E l 





, .-- I 
.. . . - : '-C ' . . t .2I . -.. 
. 
, --.. f ':- . . :.I ... -.-I .- !-. -- -- :: I -
I. , I..'.. ' . " , . . . ,, f7 . r ­
. ..-. 
-. '= ­
-.-- L .. #l 
I. -. -t , .f A~.. . , ,-,,..... : . ! I.t W .L - i ' " t 
'I . "- * .,~~~~~~ I'-"'. *..-:. ~ --.. *~~T . ..'~'..K.....,"J ~Ll 'T 
-t ,I 1 '.", / .. .. . ... .. I , ­. -I tKT,", FI
...... .... J J~ I .... 
: h4
_J 7 I L 
,IL,' "1 "l1,' 7 £j ' __..__ . :1> . _: " " , : " .' 
______ 
' 1 ' .t' 1.--- .I " 
f7i;ihj77TtT j-~- t - .... [ I , .i......s.., J d.F ... }.:T:j-t....+J I 

.. -L. .. 
-__ .





L:.I - :! , -- ' , L,5i1 ,. L -. V--. - 'r .4- ....".K . IFj ' 
.. . .. ' ­" .. : . .. T "7 +4 
.,', 12S '4.-1: 'I..-.- I 
. F -T -m - H- , r- :; r:' (---H:"'9. -F.,- ' 2 _ - { - -- _l i tt-I . . -- - ­>tJ. . . . ... , ,,,[,'. _, . . ,. . -- - I.+i. iil-­.:-i r 




',' , i " -i 













ID ME A" 
.visa 
- -----­-... 
. :.: :V ... 
~_ _._j:. 








V f7 t I.ii 




I- : .. 
. 
-
. .7 . 
, -
. I 
, .L . .. I 
. 




. . . . ..... . ."..] 
-.. -




j.... . . . 
7 -T­
..[::- 77 I r 
"' 
--
' I utt..rq4I. lii. i S -T.... 
- I --.-..-- -- -
" 4... -T."' A. _.- -' ': ,7.- l .t:I . . . 't... ,.4-.-r 
. 
_ 
..I.. . - ,.r.A 
/ ' . ,, ' , I . I i., , I, t - .L .L 
" '! , ' ' ' :' , ' '! ' 
.C4 M.Ur , . .. ,R M &.N. R . . , . , 
..j . t:._. "ff. , .. . 
. . 4 ;iI ., __ L _ 21 t_--- v.2. ' -W R...: j E rM 1 I 
-70-Jh4 T0R Tl,,I ,' -*' F
$L aa VI C"- NS
-7BEExO RPzq-H~NDI ' "{ ,A .D i I' : , ,F
.,i : I '" 1 1 ' h.--- , , 
..--...., 
- ! ,I.. I .;,. IA , 
...
I .. ' ,_.I_ _ _.,..•L 
' i'i iI -.. .. -, .. . F. 
.: , '-r!. ' ' i , '. 
.L - "J' !I 
. . , H. . . -k--i' i " ' ,",j-
t 
,- - ­
: , i ]"z'I,
-. I ! L. I . :c 
. . .i,I, 
. .. 
-
.,I, , . t- - -T . . ..r 1% 
. .[.K..NP.......I

~ •. . . ± -i 
I--- ;-- ',, ,-_




T i' !-: ! . '-:". 
- . . ;:t! ' : + : - I.; t -h-- l: - I" 'f - ... T- A.  ..­± V:I. .. 




-JTJjrt-! m.7; --..... ...... _ 4 5Y.. .. .dt- " rt: ;_ ', .­
.. l.. .. 
S' 
-F ,4i:4!L.. 1 ....- FI ! vj . 
. i.- i. -i. ,-
7 1"r" 
t ,L , .Z 
L 
-t _-" s
. 1 I- . ii* I .1 
, 1 .. , -, . . . I . .... . . .... 'p . .. . 
, r.... , 
4 I I -- I
Fr NA WE_ 1 
-- Nilir,,f.ec .. ~ n i : i i w 
.,-_ ..... tthodn F ..... -- 4 I-.... I I, ~---rwuhra =.v•S,.*: ~ e -44 .-





,, .. ,. '- ' 7•
 
i-."-
S! • I 

V 1-4-' .7 t7l L+W V "Ii
_ - ,. _ .,- Z. 
,..... f L:1..
.. 1 74 
':' .r. ' '..-".' :'; .
 
ii tH. ,"I 
... 
?L, 
''1.f.. -. tIli E:.. :ri 44 -jrft[-R~ z"t 1rt. . .V.I. :; t _ ., .- ;j -!:-" 
. ....-.... '-..---..-... Z...7 
'" ' ". 1:7 I 
I '"..... I' I . i. " 

._"4:!I ':I:. . ' ' _, 
...... . II- " " I* I.'" 7, ---I IJ"I T' 7I..1 7 A.
 
:r. 4fli.j,.:'.71,7ff'j gU-j.,I :: {J '-: 
I t i l 
__ 
y, ti... 4Hju 
-:.t 3 +--
-
-IF- .-.;I.-.!-. _- --- O.--:' -oa~t.ti'o 
- - T---EE.. -. 
IfK IiI HUE.O.'i 17 .P1/SE-j. .. I 
_-- .I K. r L., 
f1h -_ 
















" , 7 '! 
-"'__i_,.~~c
;~I!:,24 
1 .i.J ii1 .,..+1-~. ...,. 4.'- f 
J:.......j .... ..
i-E . 11442.L ..... 














r , Lf:.. ib. 

[ rii 
: .=. :+ -7
 
- - -1 T-
t-I ;
 









:f- '~ r'j''Wb:-j-i-'h Kj
,It, .,tI+'-t.tt. . i ~ :f F Lj4 
-- 
i t ...._--.... . .. ._..I .: 1- t t-4a:iT ..  i ... ... 11 . I 2 24-J ­
* 
I­
-- 4 - -I--i- " "'.'L - -- - - "- "i I I L :7-7-' 
7 . -. 11:: 
-. JH N' 'i
'to Ic-.1 .: pRi .K JI°" 
......
 
_ ..- Iii'.  

r . + ' 4:7:. 



















. .p... 4. :'.- ' r.-.I-l%'4" z 
%r1:j -1 . . .. i . , ,' . 1-, - .. ...... 
'­
~* ~ i'g .'"..~ CT -' ..
-
....* I I"F<1tp2- " I i" ­
.:"I.,,, _ 
- 4 i ,_. 
. gfj W . ... .._.-J
-L" .:_:- : 'i.- ­
"-I.7.: i _.._._. ......._P " -,.' I I': d !~~, *~ -----T'". . . 
! " - I. .- ..- gL-'t'-­
" I 5. 
.. 8.IL1-.2P
__,_ ;'I 'L-:_'---__,- 'T? -,::h,+.A
ii:F.:.%h-.,-, i 
.. z - I-E




"-..L_..-.''  ..-.. 
. " .-.
"} 4*= 





414 t ~ , -" imPIiJ 4 I. 
"-"r: - .* j'1'2" 20.:,:,.,.::.














1 P .... t. 4. +.,.! 1 .Fr I ' ..1 f- --[ : " P- 2,*..3 . , .4h. ... - ,F.l 
.1'14 
' ' 












1.. . Li ' S ..4..4....J ­--- -- .... , 1+
 











17 "t . 
. 
' ...-I ; r ~ 7 I :I .. -.  
.

-_:: L .-. 
.::

-I.... t.. I-}_: ,.. L. --.'' . ... 
...'.. ......... 

r01- ' 'Fri 7.'i
 
I ' -"_ b r -i 
-. 
. tT>tf1{--tT:iY 11 1 +t.:-w -I 
.
jil: 7 
7, '.. rF; 

i i.t-..---- "
H - 1 4
-"T " I h-- ." 

" 1 -2 
. 
i:.. . -'- '_'.[T.,... 
t 














-i ''.i 1 1 
I I. . 
h'[; .




. =,r'mo b,L r t 
.-
7tt [4 i 1 I t 
lit.:i 
- , b- v ; - ',I-- ....
| -. , 

-H. ,7: ' .! ,.,±'4!I . i.. . - . zi. 
F
i '[ !..I ,RNSL, j ,. PEI D 











: ' ' i _ ' _-1 -
I ,'!" i :u ' - ' - ' ' 
. ..i ..I '.I. *,. . - .: i , _ .,:;' ' : J tr- 41'­
.... . _..: _ . .. iiIL....L . .. . . ... -t . ' 
. .' , i - ' 'I . ' I ' - i 
- ...- - '- r " i.. 'J. .. .. 
. ... . . . . . 
. '*" I ! "
 
' 
* 1' ! ... l : =: . 
. - .: t- i t:>- .: '* : .. TV: I - .. t.sf __. _.+ .-- ...1,r -- I 
" ' :"
~ - : z -- '4 ;.+ . '-
**p**- 7 -} --
-.''4 I­
* . . . . . . . 
, .. -..T' 
ra ''1: 
_....





V 2 ;,I"A. 

















ri ' . 
-. 
' ' 



























F Ia -7W 
ITI 
. Iia 4 ;.. 1-1 ' . 21_ -4L 








.C I 1 , ­
., I I I 
. P U . : - I "- ......  ' '. . . . .




14 070 .- ..FU SIQ ELE NE " 
- ' ! S E 
- 4 V S.R I -E -197 7 
-"- ',,' . - "|. . .i...rP ' " 

- H T ,;3 "
 
' i .: 
. u ,~*OZ T
- "I! ' 
 "L "" '! 

•" VJ 1T23 7 v 1rSII.,.. 
-r, ) . 









 1 I ' >,
.........
• !-.....' i ., , , ..
. . . : ! 

C 




- ./:4/, .. ...  
.
 ' - - !
_1, :-" . ] , I - --.." .







































-- .. . .
4,'-
 I •,-4-, "2.1 1': ""
 













4 - - I--..' 
70 FT STD.LINE NRSR q -E 77. 
" "RNGLE8.- DEG---, . .!J7- OUTDOOR- TEST .... 
SPEE0=64.L4 RPM. 32-HUTE :NOZZL4E 
.VJET1237 FT7SEC" 
. ,SI . . , . . . 
1. 3 0 . .jt-- . - , . , . . . . -. , 
,,j3 ,*1 
. . . . . 
- 4. -.­ i . . 
.. .. , . ..... ....... 
- -- - . , . . . . . 
. - *I' ,. , 
I -... . 
... UNW'"P. 
- - U 





I . . . .. . 
. . .. . .. . . . 
I f -,. 
- I.. . . + 
." 
. . . ,, 
, ..... 












-'"1 ..- - ' " - .: .r. - " ; 
7 7 - I I - I 
, 4ti 0 . - .. ' , .. , "' , ' I - . . 
- I ,. . . 






'1 . .. ......... . .. t 
----­
.....I 
I If p 
. 
K-.. -,- r ­




















8' 125 200 3'1 5 ! 
-
I .; 1 PC 2 LE 
. 
50 + Ii0 15i 
-
I 9 
- : ,00r 
. .'. 
. I ' J • ,I . -. . 
1. 
i ' .....1.T~:. ... ,. .... r - :i..... .... - - ..2t& 40C.Fcv ....c .. .. . ':-+' tq° ,....r+ - ..... 































I 2 	 ! . ,. 1, .. ... ...... 
I 	 . .--
-t'~' , . 
- - - -
V . .	 OI t. - I
-
.. 
* , I 	
, 
7 F 1 FI NE . ,S ME '1 7
* .I. . . "i 
. . I' . -' : . 
* , -M-.N*--, . 






. '-R6" 	 .......­
. .FS . L. ....	 . ...... .0 - - 70i.  
.­





























.S.-. . -. - . I . SO m 























-. tJ ' ' 	 1 .. .-­
. "-.. I':f 
*...
' '	 . , ­t , .::) ,.JJ.J.'. 
j-	 2 






















. . -. 
-i - , , J 
..
.. 







..I . , .  I.. L L _ . J , .% . .[ c.Op . ' Ii . 
_' 
1 1 1_ . .. . . . _ ! ._ .. _ . . . . 
.
' 
__ J ._. = : _ J 4.. 
..- . .. _ 
.1 1 xI . I . - . . i ." .t i.-
.i i ,*i i 
. 4 . . , .... 
-1o 14 
..7F SIDELINE (R8pE-97CMPtT-~4 ~ 
RNGLE=100 DEC. - [79 OUTDOOR TEST ... P
 
SPEE.D=Q414 RPM' 32-CHUT :NOZZLE U RPE..
4 ­
.
VJET i 23 i 24 TI* .. , "/sFC : .. . 1"- :. .. ." 

4.. . . . - -....  . . .. ' . .' 
I , 4, 
.............................................. 




;..... .... '-,,,. 
................. 
4 






. . . . . . . ............-























4 4 - - --
-
. . . 
-- 4................. ...... ..... . ..................... .... . ,.. ... . . .r .. 







" -: ,. 
_ = . .5.. 
I 
4. . ., 
,.4 
. .... 
. & . 12 , 







- ' : 




!3 . b ~ lol ', " -A' " 








. 1r0o ~ do , 




. ..' ..... 





*- --- FIr ,OLL NE, N SA R,,,PT, 
j, . ",--;-. ..i . . ... 
-""i....* - - -i 
.; g~NOL E=I IO' CE , fJ79 OUTD)OOR T-. ST- ... , l ..
 
SPEE0b=64[:4 'PM 32-CHUTE :NOZZI4E :,UNWRAPPED
 
~~~VJLT" : ' .. • "
 , ' 1237 FT/SE~c ..... ' . .. .... . IJ. J 
. 
--
.. . . . . 
. .. .'TtT-. I .... 

... .... 
OU -,- - , - - . ,
 
.... ---. ."" - - " f4"" -- - 5 ,L E,.... 79 .. O- O I 
- I - - Y 
. .. . ..- .4 . - " . . 
"". " " " .. 
... t . . . .. . . I. .. . . ... T . : , " - . I ,
- ,- . .• ­






-I- "" - "~----LA- : " 
:' . " !' •'', ' I t" I - ." " ' .. 

.. jL. J. .. - . . ...... .... .. 
... . .. .. . -. .; 





. . ,. . .----. _---.. ..... .....-----.-------. ,.: _.... _ -.-
. U . . 
- , ­
i 2 r " " I ""' [ -,"- ..., .".... . .. .
":- ' '-" , ... '" '', , v. ---' --' : , , it£ ,T" 




R E-0 E 
-
-0 - 4- cy,. . . .......
 
-
. - .. .. : - ­
* -,I , , I' .'-
i- .. .. . . . -.. 
-.. .P --. . .,--4.-- 5 - k.:r:..- . .. ---I."'-- . t-- --- - ,- .-.... + .. 
oI~o .. _____ .l .. .. !. 
____._____O ______ 
K-, ,
-- TRE JE -[
-r-'-iGI I", O I 
. .
" " ~
- 5. .- I _ _ . . , , , ... --::: '' ' .. . . . ... .- . ~ I ~t - . -. " '... . """ '. , ,.. ...n . r -
.. ' , . 1 1' 
, 
140 




V7lET./' 2 :ji, FT/SEC 





.. I ' 
.. 
, ' L" 
- 130-- < 






























... .... ..... -.. 







.. .. . , .. 
I 
. ." .' , 
, -K .... I, .-- .. . . .­ ,__-.---­.. 
,.-i . . .- I. .I. 
:-, -4 I, -; 
" -- +I. -, 
I ,-I o 125 I , . 
. ..i*.f. 
FTOEC-H71050 8O0 20 2OO3 
. . .. . 
!O ,do , oi -
. 
I ,S * . . . . I I .iI 
. . - . . .. 
.. . . 
.. 
. i " 
.. 
- .. . 
-,,-:, 
- " ' " " ' " . ' ..
''.......:" 
.. " + L I­
. , . . 
( ! 
, . 
,,.. I .. 
- I. I. 
. ,*t I -
- -
- --- ' " i- , 
I g - . ! "­
"'EI' "-""- -'
 
* - 1-4 0 70 F[ SIDELINE' NRSR F).E -1977 rotio tTt-PT , ' ' 
---.-•--3O EC.: . J79 OUTOOOR TEST -, 

SPEED=G414. 9PM, 32-OHUTE :NOZZLE U RP:' .
 
- - ----. - VJET i 1i3 7 1Fr/SEC .,r, 
-
' . ". . .
 
"' I - " - "'; "- 'i.. . . . .;'i- . .i 
!- '- '"- " " . . .- L -' ­,
 
ELL. . I ....: .. -r 
.. .. . I....F . ..1" 0 - ... . . !., . .- , - -I. . . . .. . ..- . . , - ­
:I''' . :....i--V -- ­' -' .4... . .. - " -- ''' " . " .... ­
. . ."- .(r ... . . .- ...: -i. . . . I. . . ­
. ... .. . - - - " -i -~ ----. .. .rI . 
- , .... 8. . ..1"5 . . . -. 000.- 150 -> ."-" ' . "' .. -, . -. . . . - 'H--! . 
II, I" 7 '" " " .I.. - '. ' . . . "': " I. ..' - I" ' '­
-
_---- -
t I__ . _ 
_ _ .. ' . ' .. " .', 'I" .: t- " ., . 
-:'. * j, .'1 i" I"­. ..... , . ..1" , ,' ;...g ..... - -
I i, ,.' . I , . . .. ,. . ,t , --.­
- .- . ..-- " - -I ... ., 
--I,-,--u- ' ,--. t-.:AO0 . -r. -"' '" -I 
.. 9 n C , ...... . .
 
"-e-- ,I . .. . . " o-'.... 

; . . ., , . I. .. . ..,* .: !I f-. .. .- .. . _:..!- -. . " , " 

-i- f . .- ,-. . .:-: j - . .. . .-.I-,­.- .- , , .- -. .. ­
* * I-. - -L.F-I.l'-i_.-: -.-:. : ':" '., '-

-',--..----- i.,- . -.. -- ' ' "t" : ' ' 

I ..7Ii UP -h 2! - , I, ,­
. ..- ..... .I 

II I , ' ,.I p. ' 
RNF=35 DEG. 49UT R-.TET.PPED"I ,.. Y2 ED.. ±~i._. R3g__ UTE',DTL...........7 . . =
.LRPI; 
..... .. S -FT7SC'.­......... 

L ~~~~~~~~~~~.... . ....._ .. _.. ---... .- '-- --- ,.i-.-.. . .. . . . .... ... ' .... ,,-, . . . .­
=.!,, ; I • •! . . .:: 2­
2 t 
_.. . . 
i,. 
._.... . '..... ...... ... ..... .I ..... ... ..... . I. -. '- ---­
.4 •2 ,2 - ,,
_L . .. L...,.._I .. .'L. 4! .'... ._ . ...  . u.-.. .. ' . ! L -.. -. . ., . :
.!'', / 2 . , . ... 1il.7[- ,.* . 
......... ""4 -' . ..... . ,..... .... '--: ...........................--............ "--...-.-............. 
" . 
'i  .. .............-- .... 

• - .. .. .. .VX-. -- I-- -- -':' '----"---"--"----....Tl ". " ----: -- ' ------------------------------------- . ... ...-...
* - _. ,. . I . i,,I ., di. , 
.... ., -. _ -- -. - . . .. - . .i.. t'.._.f._ _-X-.- C' ----- -I_ - O .~-.4.-_...... 
I , , . . T . .. . f 1- 1f 2 -: 
_*1.L _" L3--; _p. - . ', I - _ ,- ! _L I _ I . ,.,. j
.
 
, i I .~. ~.. '.. . . . 
,~r L . . .~.p I I,! 
... -...,.tiL..... ..... ..... . . -2 - _ -.. 
._J! ' , "c .. rn.!''."rl" I I " '. 
'I-
.~I I "- ". 
 
t-.. , , 2 j" I ­








.. - - -I 
. ... :-- , -I'' ' - .- .. .I...."
 
14FI ,:RSR qMEY-1977 OMFOITE FT 5
 










- t,. ". 
S- , - ­ j.* K. -tjI. 
-0 1 . 8 1 2 1 3 ' 1. .. 0 1 ­
*1 _. ] _ I . .1 , I , . ... .. . . II
 
_I _ _ 1 . .




 ' i . . " , ' ' ' I I "
 P 0 8 I5 .0 3'i,605 0 OOIZ5iO'O 3:0 50 Io0j---I"
$-h-
..
... .. L7 .....-.. , ... .. . ..... .. ....... .. . ... ....Q .lb ,.
,-.. ..... ...  . .I . . . I
 
.1 
. 140 . a , 
70 FT SIOEL.rNE.- . NRSR RME-1973 " COFPO$ITL-PT4-5
 
RNGLE=i.45 DES-: J79 OUTDOOR qT '
 
E
1NZZL . . -
SPEEP6414 RPM' ' 32-CHUTE ,,
 
VJET 137 .... ,". . .,;FT/SEC . . . ... ..
~~~~~~~~.. E . . 23. . . ."F .. .  . , ........ .Nzy.. . .. . . jUWPE 
130 -. . 
Ia. x 
.i aa, . . a .
 
'* *E 2-j. ,t,- a. .. a . . , . . = ,a. i 
10. 















. . ... 
' j, 












. I" ! . . 
- -- . .,. . . i .- .! : . . ... ... . . .... 
IC . 
_ I C, D .. .. . -I . -. r . . .. .. • . - '-... ... . I' . .: . ,a". . .-- ­
,a" , ' - .. ' ' ' . . -- .. . ....i.. .. " - -a 'a&-.''-- °ti.: - a-, 
)- I a . • 
608 f , ;oo a 0! a , 
so 
(D i Qi~ i i i ' 
I FIIr-j I I 
" ECt tCY V" .. ........VE ~r 

50] ' t, 200 '~u goo 2'O' 00i ijE.0 5O'Q0'500 

I - at~; I;7*-aI~ a ~ - ~aff.... ~ a I . ,. I I I a I I 
-a aa II .. ,L 
-- 
--
, . . -1".[40- 7]0 FT STOEL INE NRSR RI ES-1977T-

;-J79 OUTDOOR TEST " c iJWRAPED RN L i5oi cm ,* 
. ,,I

' SPEED=6414 RPMI 32-QHUTE NOZZLE .. ..: 'I "V  723r"Fr ,tS, -' : : StC
,F:. ... .Vj T 12 - ' ... .... .. 

.-----,2 ............. 3 irrst ................................ ,, ..... , , f
............... g :,............ ''"' 
I L 
' , i . - I' ' . * --. 4- . ' 
~~~~~.. . . . . .. .... t....... ' ... ...
 
i,
' I . .0-120 - -" 
, , 




, I - . t .7-. . a l 
,..1 ..........
................... .............. I.L. ,.......... ...
 
I , . , II . . ' , . 
n .. [.1 4 . . . . I,, 
a., . , . . . . , . .. -r I ,.-I ' ,~
* . .. .}I< , t .. .. ..,*V±-;- K '[. ' 
,Iin.! __ .J..2 . .L...r 200!.;0,00,I do .T 'H 7 7, ...--- t. ...
 
..... ... .--........  .......... .. --.......... .....- T -e : -- : ... I,.,,.t
 
.. , / , ' .1'...- - I I • 

i t 's.. . , -t t'.4 JJ 
 I. 11.1 4 4 .. . -""--­
.......- - -.", S...4
50 I8I 2bo;3.1 ,Ij .8O|,IS QO3oOao 00 . 
l ,4 . TI I , , , N , I . .. .L .. .. . 4r-.", 

.,4- q. .. * . . T:7-. ! .. . T 
-- 
I-Or .- I. *,I -
RN- - III 
66 Ht.-Urz! . .Z- UNWRPAPPED ___ 
j I 6 r.. ...... 
~~~-t-~~~Y-L ­ - -vi i 
j: 4b -
4:-TI-1 .' [ 




-J T ­ i 
-- 
. .. .. A 1 ~ V .... 4.. .4 .. " ' L,.-.-.-­
"'-c -r-..,.......... --... .. . ..-- -- ,-t - - -Ti'-K..... r'.4-- --q . . .:" ­ .. . .  "'T 
.2 . . -- -- r" '-Ok 44 i,' 
-4.--'-"'-. _,-I.E r -..­ -i 
...- ''-4...r,! -'-_,-t7_T# -V S., 
_ 




"-".... .. . 
I ,TanI
fI--r[:--,-1 --," ''[- . , . "7....... 





-*7. --.--,.....'... .. ­
..I.- .
 .... !- " "-'''1 ­
..... .. --
. ,,
-- -. ..-if 
F v .iF.. ... ' ;-- ,-....I .! i.' , : i - TT : ­
-4 - "I. ' I...t.-, I II I 1: 77-­s.A..V..-t
 
,-.
. ;D i OT K.i ­]. " -1:17....--­
--- II , ,,'I 'v ' " l: 
' .~ -: .
 
-,:.I.4__ .-:.'.',... K 
£. 
........ 1 ,-.-- +- ,_,jl_,----
.,-...
 
" ' 'I, 
.. j . , 'T.- -_ " - -,- . 77-
i-'-7:,T'- "'7-
---7 
"- ."10. , 2 ' 311:":6""-06 
. 





-'-7:--- i'UE,.':l :.. .":--:'
 
SPE)86 I j M PE 
-- 4-

















-~~+ - rI I-
ILAK~it' I 
I Bb..'L 5 0 .bi-r.. ,0 O p-­ f-l 
-- . T-- - ... , - I- : . .. . ...... .. " ... . . .. I .,-.- - . 2..  .. - - - ... ..... - "" -. ... .... - ' . .... --- " - ." 





Iht.'.~ lo- '*2 ... FE 'UNWI PPED'
 




.*... , _ , .. , ,. . .V T 14 U F , - .. .. , ; - 2.. -[ ---!- . ..- -. >.... 
. ' '~ - .. ..*2. .2-, I',  I"-1'-:r , 't"- " . -' " 2 - ..'. . ' " ­
."1 : i/-i:T . I
 
- I .... 
... . . L I: 
2 I : . 
","r . 1 . . "T'4" I 4"4- I -.. ....  ' -" . 

. . ..._ . . .. L .. ; --4 
-
---.- - . -- . rt... 2 
.... 4.iL __i I2 -J_L_IL 
.. - - - ' 10 11 a i t i , t...i.l . !2 m tI.t 'rl"V..- ' - ..I-tA...-
- 7 T- m- '' - E 
1 -- ."--" L... .5_... J l . ILb 4.:.41' 'i ...."1.... -4 4- ­
..' 4.-- 4.j I- ,. -... 1 i­
'­,i--- 7 -T 7-. '-
tI" " " . .. .. , , 4 : -.- . 4, , ' ' 2 , 
' I.I. , ' I h ! , : , ! ' I : - 4. - ­
,.I . H Ii ; . .. . - , . . I ,i', 
, . . . I . . . . . . . i ' . K - S " l 
-- 













. . I i.........7 LT 

~ ~7 , , !-._.. . 
. .. 
F 
70.. 6.. ....... APF,] , I' ' .4 
­
.......
'= ' - I 
r t 'iP ,~, 
7 
E"-"-ft.. 
' iR.....1 .4"- ,'-O.'L-E 7. m-.. .II, 

































:..- -­1 ---... ___














'_] . , ! . 
- ... t- --i --. ..... ... r-" 
_ 
__48 
H ..z'-i..r..,4 1 
-r-t -i 
7'
-1 -'..4_.t0 x- .. - _ ­riJ-- > -- .:i<" - -",-*17 . - * ..- ­
'--,-4......."--- 4- I :- - , 4 7 . ,




..,. - -.-.i-., : -­: .r. 
.r t . .t'r.. . . . . . . . .. 

i ' A:,, ,*... . 
... .. 










K. .2 ., . . .:: ' = - .­
-r 
. I . . Yi., .r ,I:.: ' ,.- : i~l 2 .. 1 . 















. , H. . . . 'I, '.. . 
' " " I ,...' 
.i . , -- 4 ­i , . . . .I 





. . : i5 ,-.r  t,. 1.'.:.;I... 31--- - SI' - "- :. .. . . "- : T - ," , T i 
I I l ' , ! ' , .. ,/ ., ,r , / L 
.. J.I
I"'---i ll.... . .i . I ..... -.'i -*-- --. . ..I , , 
'1 I I 
... .... 
 . . ... . .
 '' 70 sroL RSR PHE.-L_97 ' ,, . . .c '-e 
b ,EPPEDj ,;1- ] I n c L tUi,oi14Ia'' k%. IiI!,,.1 
....L .... .. --L ~L ... -:-.-- .-. . ....

.. _:_.T. A.. 

.. -, ... 4-."- Fi i,4! .I . i 7 t I ,-. r 
.... ., - .- , -,... ..- .. - -- h-----.-... ; -,-t -!,, TI . 
.. . -- - - " - - -. :- - - -- - I ,- . I - - I.. I- - . - . . . -- -.- - ... -+I-,, 'L ' 
-"- v
:g , - ,- mh r -..... , 
i -r- ­
,I .. ..L I "' L,' S, i I .,' .
 




...I- - q - - ....;"- - ... ---.:-i.... 

b t' 0. i b .- 5! Saw !8 ,'-
..... i .l-s,. .I,.,P -,i--r 7-

-L. : j 
F~~~~~~r T: ...- M--r-- '."'" 
I I : 
".'1-"-'--V r'4 -- ---- 4-'--- -I-----H -V -- I- . -!..I . - ­
! L • , ; jOK ts. - P E ,Fq!. 1 . .! ..... ,........ ,......[............................
 
", . 't-.. 7I,I " . . . --
-- - -I 'I -.I- .. . "-P .
L , ' .. -I ...i ._._,- - .. ! z  ..-. ',.i -.-...... 
: I; I, - I F 
, 'I , , 
 I t I -, I - , " * I. I 
7 





704s Fr Ar 
< , ' 2- . U . . . . L. . 
" 1 7 " 
-- " ;' -- ; ... I'-"-""'.....j .. . -­
.. 11"...a
. I-.aa..a... ... -""........... - I -- a a
A 1 ..-. .. . .aaL - '0 I P IT'P -~ - :..-'­
- 7O T p
"I-& .M.3.-=6&6L 3'-QH OU E ' " .. - , -' 
raa-attVJT 470 F7L 
.r a--­i--"-- a.I. ----. .a.I-a, a-..a,--,-- - -- F-.- -
.. . - I ::-­
.aaaa~aaa.......aaaaa....aZl...L..a.

~ ~ .... -I-- '- - --'-. - '--" 
- .. a, ..... ... 
'.r ~~ 
-' -""a I " I'. i ' .-..I - I- - I . -I - ­
...... ' _ ' a.. t  .,.aaj~- -- - -- -- --- ,. . ... .. --- --- ' 'at- L .. ' i i.Aa. -T-a.ja:L. 




.- -- .T -I - '' . ,a-a Ja " I ..' iFtr1 --a , 7-­
-. -,..-.,.:F.r:--.- -'-a'II ..-.......---a ...iL.. 
,a- . . ' I ,a " -FI­
- .- , :. .. ... ..... I .-t-,--
•. ";L..-_ a ..i- L..t . L4 .z 
.... a. - - ;-'-r", "stn'-tr- "- "---,-
SOa ......1.0 .3O. a77 1--0L.,--.-F M 47 f. Ta t'-- + . [ V--.4z4.a.......... ":'a-" -- ' _L ,__i . .4 -
tHT-T...._ I .'i.... :- .Ii -tm ..i-.- -- - _.a. iI- I--' " '' _. 

I - r- -.­7-.­' '~'-. I .a--.F:
- _' a,
a m- .... -' ; i..ia i j- i--:. ­'_+ 

..... '' -a :f. . It.-1'-- ...  J-"Y . -
a­
. .1 -'­*'':a+ .I ,., _ la a '.aa,..j, 

... a-'a.'--ia-:;'za::..
IF I nt.E..,n*.-:"-.nw _ 
-'ii: " . y-'.'. i i ...... ' " 
.{E 3 HU E
T. . i. 7. . . .K 
, 1. ., 1 , , ..
AF 
FVaE.-=r ;- T ... 7 ...... - - -T -r" , F I...... -.: ....... ,-­--r... .. T . "- r-"r :-- - -i: : ? - ­
...,-.. . ., 0, 31 .56 - B, . I 20,0. ~ Or. . : , ,o
-F-.. . . --.. .. ..I .. . .. . . . . . . .. I_ . . . . . . . . . .z . _ __ . . -.- _ 
. .. ... . .., . . .. . .. , .. .. !..i. .: . . . . .. . 
I . ' . ,- ",4 
F 
a...- r.- a, -I. .
-I -- .. * IiI. - I. p I tI ;•i.- ,.: I -----+..i',t a 
'-- ( . - .' ' - L._-." - -._ . _ I-. .-.-- I_ - - ,- ,__ '- _ . .' 2_-]-_-i-:- F .... -.. .. _ _ - __---~- _-. 
1 '- I-- ---.­
.. - - ..-I.. 1 . .
.1 i . ..1 a,. I 1. , .a . t. .. . .. 
. . . . .
 




-__o ­•r +770 -g EM~t.. fIL. tL 
- " , ...... .a 
t- - I UNWRAPPED' 
a '- 7' . .. . " -4,: 4. 

.. . .i.. . II.' " . . . . -­ a.- -
: " . I". . . 
In­






.. . . . -: -- .
...... 





i . . 
I I ' I, 
" ... .: .--. .-. -. -.-..t.-..-
_+aa-a 










"+ -.....--­ .... .. ' 
2. 







I. . .-_. . .],. 
.. ... .. 
' ., .r-- -- -- L 1 . .
-4>> ['-'-+-" . 
-"' L, .' .i'$"' . ...-'-1 
. 
F... , 1 , .| . I -m,




, , I 
-- t--',----:S--. .--
I 
1 i-..-I -j ,,r, - "It, .. .. _. ,. 
T T-- -T a-IA i!t t 4l' , " : i -+ + '- 'i- 1--j- :: . ~ i : 
"4'' -'-'--.-....... t-.--rj2.ir. 't' I
 
,,-T I-15 It d i"I1 31:- Isf q so11517U V5 1.d W . . . 
. . .' 
* I a 






























, , I . . 
-I .1I ; .; i . L i I ; *' ' t. 
' 
"-- r' - i . . -- 1 ; 
t R---P-. . - 4. . -, - fi -





















..-T.. - .  . .. .[.. 
-.--­-­
.............. ........ 




.. ,3,.. ..... . . . 
I. ,... 





- - ' - r - 7. ... . .-. . - ... . . . 
.! I ;t 'lI.: - ' 4 : 7! . . Il 1 . .. . ... a,
-, ... + .+... I'-'2.S :l., + 'b-b- - ' ' I I I' I t, ' , : "-L: N I 
-- ----
-> .t:- ."..... .- L. -.-..... . .. 
. .- , .j 4 ,- { 'T . I 1 " 1- IL-"-4 - I I. II' , -. I4 "-,, ' .L I,. ,.'I 
..
' , t-q ,- 1 t I I " : . 1 , 
-' .. , . .''. It '+ l 
. .. k I .. 
i' ++ " . ' t " '­+ ' sJ '- + . . I I I 
a- IS .	 U, --- T aiR 
--------.-----... . 7 a---t.--- .... 
].._L._ _ . .I. .. . ..... .. 

- T, , - 1. 	 ­• -': ---- * I i . ', i . .",- I , 	 .: 
.i I 	 aI"' ;VET47FI aj.ja1 .. . _...'.. =T . -- = a t 
im. --- '-: -' + - - ,i -- rr-----S-	 -- - - I ' • -T a I - ' -----­
.. .	...­
-.. _2. .': 	 L I_4.. ,.--. ....	 ­
":'-~~--I..::i'
 
-"t 	.................. .... .. ..... ........-... , _- ..... . - -,.
 





--=, ------a-- 4-. ,-,'-	 .-i .L-..- I---!I: - - -­-	 K. A --,-- .  

a1 	 i 01 . a 
-a.- " I-	 ...
 
I 	 a,.- T i ':- & I' 
.....
 
.i..	 .. . O .'=i .I1
r r. a..a_ .. 8'0, , 1'; 
_ I. 	 ... 1-A.. .s.-... ..	 .

Ia-a­




. .	 .a j--"ia: 

. ' 1 ,.: i -. =4
 
--a" . :, .....'-. ........	 ri-' tUii:1 " -­
' - T7".

- -	 - I LL'7T.- , a. 7 I " I -= -.... ,.. ,-a, a t..,' "'f' - ' ' a/,+ 	 ,7. 

" " 	.,. ,.J4L: .", . ...- -.w -[a " ' .- -r'':-..-La---a-. ..,
! . < .! -': . 'IT:! .7 . ,_ 	 . ' :_..a..... . " ........T :!.
-	 i
-- ,. , ' . ..=: I... .,'-b' c 	 - f-­
. , - - ­,:. 	. .- -n.. - , ­
,<. H f"' :1.. .111a 	 -o3l.,- o . .. 
a. r J .- -.- '.. .I-­
'-flf '-a -.....--. 	 ti- -­
-n.u--	 i',~ ...... - .... ..F'Iar-4T :" -, .ia....... 	 .. ..... 

a.'.,.. 
a - I aa _ _ 
J|a.- i 
' .': 	 . ' all.- . ','. . ', a. .a , ,'' ..-J--! --: .4 .t.... 
... FT SI.. 
. 
. .




4 i ' i'4" -!j - ,'I 
S1:.1 r 8D IE 
!4 I ' . ,• 






:' 1' * -! .~...k~- -~-- I 
_ _4; . 
-. . -... . . . 
S! Ii. 
J I ' 
. .I. .. . . . I ... 
~L.......  . " ",i" 
| 
4 ., 









2 . . .... .~I-.-- IOZU 
, 


































-i"' -­':--"r-.­4 I I..;I. I .. 
4 
I ,. 



















- -----­ 4-4 








-7 - '. 
... ;" 
. i I 
-. 
J-
I -' "I..1. . z ''L...J.. ".. 
"<.lii|I 
, 4 4;.. --
-,- 4 
Ii -' 
i : I 
I.-'14',_I L , L'"--
.. 1 
1-520- 5- . 
.. . ."- - .... -i-.. . 
, [1 4 j12'1I 
! T. I . 




















. . .. .III . . . . .. . . . 
' . i" -F I N C I . . . 
.... 4- ...f . i 
!4 4... i . ... .4. 4 
4 . . , i 
4 ~ ~ 8 ~ ~~i 290'.31,15 ~ ~*I.; 
II 
O15 zEO Yr12.K4 
U LI.FIT 
O t 000,8-0001 44 
4I D L 
" " 
"'.. .... '4. -. - ,2 , .:~~ - " . ..- *- -. -.-~-f . I .. .",.~.. 
.,-.. ... ...,'..7 ~. ... .i il E 1E,: .N I R E!-'97 

. , ; I? liirs' .1:
 
vr- "-..- f- ~ -. --- ­5 1T I - - r-- -- ....... I ..... :--1




"".i ."" .... -- .. .... ....... ! ­.. L iN "".-E N-B A-E-S- --- 'i............ fOSTC--T'-'

. f-- '-j.,. "r. ..,-",.. " 
., . / '" .. . 7 












. -g. . ..  i-tz ..I,.-. .. . T.W 

. _2­
,.- . . '..K -.--- - L -- .. .. .-.. 
 J --- I.... 
- SPE E =679- R M' .f~ mHU 2LO~i --.E 
- - -. -- 4-.-U-i
- T II 
-fl, 
.. [-1 "-"I '" -t.. . ]4-F' -I ., I ! , 
It ! ii- .:I.-
-. [
I,, 
-I 4-'-7,. .. . . .... "1-J'-t- J f.....,l " 1 t,,-z 4 "--4c~ .
 I I , , 
-- 
.. .i. .' ' ' 
'. " 
II 
- O 'I . - . 
. . .
. . . .
. 
.
~~. L..____ .....!. __._.. 
-
,-
' " .L_ ____________ , ._.I__ ... 
* , • . :' 
. i'. 
. 
. . .... 
-
' . .... 
-
t
.",'NWS " . .. :.,, -0-, " -- I










... L ' '... -, -t---- .... - i
' -"'-F--'T- -- !i I 7 . . ''--i 
' . , 
r 
-- . 




































-1 . .... I' 7
 
.4 
. ' ' I '. I , I- .. I ' 2 ' 4- F> ' +: ,I,.
' "..-7 - '! 
. .. 
,-f....-








2 , ' ; : It' . -. ..U- -. , I 'II 'i i 
' ,. C -'; II 

-:.-i 
2 21 . . , 
. 




E -.- -RN179 QU OOR-TEST - ° l~ld/R-O 2 *."" I, 






.: 7 ' . 4-
I I I 
.. ...















--.-­r' ' ,-t-'',I 
%~ 
. I - ,.T-t'-I-"-
7 






"* -L,: i {.LrI -t: . . .. 'F. .,­
- ---H 
.
 : I r"-
IJ:. 




it-w w rQ -4:--: P...'I...
4 ...... 
I 
, ! .','! " ,i , , ~ ~~!2 i ' "<, : , " .~ i/ :: : 
' 
, ' 





.to -A G J 9 ... DR-E-! L - ITO{.-... 
7 , ; 





*. . t . D f . i ,1lf I
--" . . .d76.....
: '- -- .,-.- "-. ..,L- - .... .. .. - ---OE--"I ,-,Z9!-.... ... 
•­
.. .. .. r...... .... t . . -"--
R I ,C I ,• 
.,,I
1 122 , 
. 
-
-, ..t i i , |H i I .! 
, . .. 
-
























, h .- I- , ,* . '.Al .- . . , . . .. u.K.O.. . -
. . . . ... 
.. .. . . .... . .. . ..... ..-- _.-
I4 .8JI D. 2 a stL 





. , .. . . , 1 . .t . L,. .. :. ' ....4 
,I . ."-' -, L





















. '.....~~~~~~~~~~~~~~~~~~~~~~~~~., . .'.'" .. .. . . ... . ... .''. ...... ..... 
I, 
.,':.. ..., '........ 
_• ._'" . .

-I .. . ;. . . ... 
t , . 4I4j - . 
' : 1,;II, 
, 






















-4' { I' '' .1-
..-.i -. .- - ' . ,-,m ,,.
.
 
. u . J*, ,Ii ­
....4t 7. 4.......




.9 , I 
. - -: I "z









- ' "rt............ .  .: 

-. ' t n:.i --- 4,-- i -: .- ­- ,.i--' 
---
, ----I. - ( .. +..... 
I.. ' ' - ........ 
4 
. i 4_ 

----..... 
1U- : .....I ~ 
-+ C-rt-jc-




_'H '7 [ ... .V ..4-- . . 
.. :...-.

-r ! ... 
__ 






.. . . ....... .
  
I 2 IE -...j . : -- T 4 .-.. " I 
. I?. 	 i| -0 RP*g - U N i. I . .? 	 ' 
."VJ.17"T71.7F. 
. I - . . , . 0C ICSIT&...A,. 17S .TI-.2O:OE'O, ':'J,.P-h-:']U flO 	 T ., I 
I .. t vu I5 ori ' s i r. .. " ' IUN, 	 -HN' r 
.. z .- .-'-; .4.--- -'-- J .LL . . l - _--- _ _ 4-- ---- _ ; 	 / - , 
I I 	 ; " - ' - I :, ... . " i t,.. . q
.. .	 . _ . . .. : _ 
...I.. " ._ _. I _ I 	 . I ,
- 1 , - -	 . . .4--,. . . r - - - .- - -- - - -- : . .. . 
_ .. 
t 	 7I4 -"------	 r-7-.=I .-' . _... K. L . -]-i-- . ' I 	 +. -! ,i _.. ' ' - i ... 
-t -.	 t -- .. . .... . ... L "., At - -- L . .... . 
- -- -. - -	 *~ . - :.. , ." , -: .. 	. r-K - . ' - - - -r,'---4-'-.- , ... . . , I - --- .-
4: 	 .. . ., " ' 4f­
.: . .
 
, , 	 7! " r A. - ~ ',T-' [.W.--	 ' -- T " , 1 =' , ' 	 . •4 r -- . TL" . -' . . 7-.. 	 II t <-4'' ,_4"-_-: .. .. I .. ... ........ ST , ..., ,,-:4 ..... . L L L . ..
 
.... I' 	 ... I. . . . . . . . 
r 	 1 < ' ' , , , . ,. ,. . . ,] . , / . . ,, I ' t. 
' I ~ . ,1 . , .	 H .r. r- 4 .	 . 
. ....... A . , .~ . J . " , .II, ,! . IiL t 	 f
... ,I'. _ -.. . .. I ,..,_.,. . . .::I :.. J I I 	 , Ii j.' , I , ! , 














'* '', .. %-. 
.z 
• ] . 
i. 
: ,u . . !.u 
. . ..-
.Q . ..;1; I 
.. ... ' 
,

. -.. - .. 
.-
,__I 
- ....... nn_.o,--,......__ - :- "+ . 
,I 
_ .' 
r.'n..r-. n.?% fltmlf_ _:Ft'_ __ -_ -rqw+..N3.. 
,, 















-_ ... .i.i. I'-._-'I























. 4 ._ .. 
.

' I.;I i , t . 






. .P :... 





























: ... ' 
1 -­,F-

r I ,-i 'h'4..:"4T~ ' 1' 







" [.... 12'T; Cr 
----- 
1 I " i 
. 4 '*7 I 
. 
I I' i I i I . 
1 : F: LA-NE'I t.70 STD Nt- LNPS c-L v r"r .Li cm 
* W...SMEE3=176 P F~H r % za E L v 
1 7~ b c ,j.i , -- ,-, t F-­'' ='I/ II' : I h r - rr, .-- 4 -- ': 4. ­
- i-' ,
 
' 1 ',! ' , ' ,.'' : I, . - i - - ., h ' I: ,. 
--. Joe­
*1 .! i I:; ' , ! ' '' i : " " 1 1i I ,A I I .-. 
-,. . . .. . . . . . . . .. . . . ...- . , ....- ... .. . . 
i I 5- . I t 1 ' I.. ! I "I, 1 . 
,--
L 
' .1.. ' I " ' - .. ... .I I 
......... . .. - _ .. j- -__,_-: ..: . .. __-._ - _,-_I' :L__ _
I6 ....I-• ' ' 0' I . 
'E ' i i.4 .+-"'1i-.iL- IP{ i'. L'.-tw4 <ian'. . 
LNI LIL 
. .. .' ,' - "I - i. . -A) 
t... •H, F 
I 
. - L = J~K-+-~-----~,I; _ ...l T. . - :',.- . ..... ! i I"5Or- >IV~f " i " !'r itr _ , : ]- _ ...- " ...rK'. . i : -o I ~ t601.JIII ........ t~ r t i j I I Ili -4Ii. . . i .. . .. ... ...
 
. .. I . .If .. , 'i . Li .- F ­,t --
-1 . ,1_' __L . L .t.J..z. ,*,t. : t - . . - . ! , . , i -T i ; 
- -, i.. ... -..,L....-- . . . . . .T..7K_, .. .Il _, _ _ __ '___ -' ~ l it.' --'k 7J- .  _Ff= ___ __ i -V '--
t.,I..'iL 11 ! !j 1 1 i . ..i- jI~ , "' ~l ; " 

/ 1 Iy I±:.t . rv.. 20 0 : fw.. . rf .i . ,tl .l ­
. r:, r,1 
, . ,-. . t -BO... , .. .. , I--+. . . .. ;.. ; - F.i, ~ 
I 
L122, : . 8 .I t, .. .s I. .. i'.,5,o,2, 
, 
-., j- ..i . 
. 
._l.,--[. i...._._ L. ._I . ......... _ __ ._ _.,__L,.j. .J ,.L...I ' " ,,,i ,, I ' IL _;_ L i . II i / ",I, 
. . r 	 , -. ; , 
.-. .. .I ,, I 	 , . . . . . . . .... . . . .. 
OI 	 e q - lA ---- '.7- N P 1 . 
, 70: FT IDELrNE NASA SHE$-L9'7'7 ,cv T I'z.e 
.TI. . - : - - '7I7 ES"- - T - . . -r - . . . . . . . . . . - r- - [ - ,
. 
- - . . . - - ' -r '' -. . -' 
* 
LI- 1 70 	 t* 
'. ' -BP.E B76b RPM! ! 1-HUTE NOZZEE 1...'" 	 . , , : , , .
 
r-j ,[ I , I .	 I I 
-1 .-.,..- - ..

- -.---." --	
.- _: - .-.- -. T. : .
-: -	 l Tc- ,-- .. ..
 
70.F 	 T$I -E. ,IN "f-E -" -I---1"-";--, -"?-- ,-"-tT, " '- -. -...  . ­
c-. M-..HUT 'NOU.... E --- I- . 
St SpI- . = : .. .. .-:: - . - r­- -I--;, : - -	 ,. - - : . .t:-':: " ,"
 
- . -, - ,.- ..-.... .. . ..- I 
. ,1:1: ," .... 
IF Ed- C:0 --- -. 
I~~~ . . , :	 I 
5:.:" ! 1 I I I . .j.. I_ .. . .... . . . 
4! I _ . -- :_ - ....-- FK V 	 1 










I i I ,.,I - .-,-: 	 _ _. =__ 
~L~ 	 O~ S itJ ib-- .P . i.---'--: P- 5 .if	 j-'fi 
I.
o"-_.. 	 I _ .-j: , 
a- :. ,
4L' r
• - . .. . .. .. 	 4I- =
 




:.. , . 
.
I F *70 NR . I ­It~Cur 4.A.4. - v ,I IE-97 r r I _ 
-
;
- ' I 
; E T D R M ',' . ' g
N$SCH U --E N Z U ' F. l .... 
F * t P F. = s o -I=.rNIAC -1




' !-1 L.." 
. -
" I : 
r 
I "I- i l 
------
"-' ,'=t..f-='I-I .' ........ --

, -
' , , , I i-S. .I_. _ . . . i , I . : ; . ".~. .. .. .­!. f- I I 
- - F---- -. 
8, .. 
Em..I . 2 Dot,.... i ' ....Sa .... ... . 1L .. soi.-, 
:-" 
+ I, 2 . . 
. 
.









. '1 -F-t:- ....$ - - -" ["--i-1k'K# t iI ' ' , 
.
i'i..jF; ' 





- -r- -- - -+ - -I ­
.: ........... .---- '..
 
- .. 
.. [.--I _ -. ,-I _I.-p - .. -...I.  _F4...... 
F i.L.- :















-- -. ,- ----. .I1 
1-
4--I:'' '............... +
±zfi;LA:*- " ..."-' '' _,-" .. L__ -.... h'i...........--'!: '-..........-- "'f F
 -I--I-F........ ' .... ".....I _? ..
:.. . , i-t .....-_.'--...... .. :. 
I 
.. 
* ' F~ l WI 1IIi - ,i ' 
• 

SIr . ] T 
--- I t 	 . * . ,f : , , I 
, 	 .r ,•,I, 	 I 
....... =~ F~ . - ,ve ,.-...... u. 	 ......... L......
o Y o R ,..  L . - P . ..... 4.. 	 j 
: 	 ,----*----*]-JE 157o.-F...2. 4 I II.
 
I 7 0 E -r ,
*------------. I .	 -7 






:..8 , ails I 	 JL.i__ :i ... 77. -1- .-- I.I-
, I .. ' -.-K->.. i f I ' Ij -: -' I I '. ,. 
-_-	 _ -­
--- -4--	 T....717'_...T 'L''..-1"---.,-
. .!." .	 I'
: ' .," . . .	 3 - ; L 
-I-.'
,4 -.,- r.-.. .1 
IF>:- - : t: . !.r, ,-,..-; J4-+ 
+ + 1--i :..-	
-! 
­
< rT .. ... " 	 ­
....--.- l-...... . I... "7. 'Ii 
_-.---4__: 	 -f ' --LI
 t 	 '':.3"2tG 5 	 t--

I-f fL.K'.." 	 I -irHt." 

> 	 . .... ,-,..
 
'T
I.9 ' 'i ' I
: "°' "-" '= 
u"'..... ;-' --	 '"' '--" 

-77'. 	 ,L I , "-4 JK ., 'I 	 -- I ..' " d. .. 





I.I+ t I 
I4 ... , I F.,,,I j t . u , .r- . . . 
. 
,. 








.i+, . ..... i . - :+z ...
 
.. [.. ... 
.. . 
.]. . ' 
. . I . . .;





. . I I* . 
., - .,* 
. , I I ' .,I
,I'.. } + t " " I ' +
J .- --




" " ' I."I.-



























7-: 4 ts~ J - ----ui(uRD­
.--F..-_..K
. 
' + .-& ¢._..J ~ .... s . . 4 1 Kr - . -'t 
-. 
:1 -. t ­
-.... ..
._ 











. ... I' P '" -+-"' 

F
















"--V . -.. I ..... .'"I.L....i.I -

L- _- ,I... FI- "--
++.. . . L . . ' 





.. , " .. IL 79-- T ,.. 
---.-----...I ------------------- . , ' ' . ......... 
.; WEE 8tA8T NF.,T : i I- . 42 :. T. 
R.._.6 . f. R 3R- MU".. E UNWR*PPED . -P. E - HT NOM 
-------------------------------------------- ------------ --- -- .r ,. . 
-.-" '-" T " -. . i".... - - - "t - " . .... ... -S, ' VML r DII' u .. ~-. 1 ,.n. I a 1 l ,-r" i:F " ' ' . - . I-..-' . :. " ' - - - *"-' - '" I .,I - - . 
9!Fv E 1 :' , i '". 4 ­'!Ii,' I} ' ' 

T 7. t--­
i - .L ; I , ! '. - . I ," . , .-­
-. ., p7 , , ". .I :'2 ......t 
5.,Z-
, 
4-s- s I i-s I4-
_r ......- ---' ... rL.. 
b '. . . . ....:. . . .,I .
--,----r- i---{i-- - itv-rt. -> ..... 1: 
4(4 --. , K t-..v-.I:- "------L-.. .- _ 
"-- %-' I i t i " " :" -"' NI .ii 1; .. 
... p ---u [.L....i----'.-,- -'-. .... f-'4r I.--..- K' 
t t .I i-Kt.. 1 -V :" . ~ T.... V-" 191 ..... .... o ......
". """ -T.. .. . 
...... . --­
,-v- I .- I a E -- -I--;--.-i---' I- -' - ­
... . ............. . ................ .
'' ,? F, I .. j 7m ! .4-]DEIE Th RE--" , 2omsz 4;. 
7I ..
 
- .4. ..  
-R -. "- "- .. "UTDOQR .t - - A" W .. . 
VJErismfG. /S.c " . . 
.- ... - . ." .... PED{ 
,:--- , , , - . j- - , ,* I I . . , i...'.* ! *. 
L. | , ,- j " T -.- .j . ...jr ,- t3 F T T <J .{S 
.... ."i..-__L.:L _.,, ,..t _._*_- . !.f -sit, - . ,.I.,.- . V. ­
-- - .11 t.1 1 so p -
--
T • I . .I ..,-- .. .r rI ii:'-.-
I-
.___, .t K: ...s,,r1h,,4 If
 
'. .. - m L ' .. .. . . . I 
-- ! | , i " IIi : / .I , ,... K." " j / 1 :F b_ .... _y..L.. 
.......... ... I- . .. ,-"-V--- .......
.  -" ............... 

. I . . .. 4, .. . . l ...
 
,- , . ., . . ._ .~ .. , , .I
 
. I t, I

.. .±t._ .1, '. .. ., I 4 -. ,.. 
-r .K A.- , .Lp. . - - . 
.. - HI.. w. :F, - '* --- nK -- ,j z--.r ..I 
. I t.I .1 1 1 1 .,. ..... -- .. .I-. , I , L',. .. . l i .
--[...... ..,-- .hF- .t.-I' ..--I .. .. .. ., ... . . I uI . . .t-- .I- -I
 
I •"I" 4 I---i-,.-j, . I
.---- b '!....,f ,... 
,.. . * ­..  _ l _ I l :, l ,i,- I , I -
F C ' '"7 " "I . . .. ,. . " . . . . . .. . . " ' .I", :. . . . .. . .. . . . .. _ L . , 
. I! ! ! I ! , ' . J ; r -' ' I I ";I , 
F r I NE- NRSI I . I ,­
. ...

__ . . .....-
-'-Ir -,--" -'- -.- '..-. . L --.--
,' : - ""I-64 - log. : : .. . *9T­"" " 
-" 
 a =66eS RPM, .' Na32 E : 
.................




. .. I .._ _ i_., I-!
-tjt~ ~ ~ -- ~ t ----. ~~J7<t* i -<A -:. 




.' r... -.q ..... -I-) ... ... I: a..
.. . ... .,.. .








.rKLFId..-.., "r.-wti... : ; ....~ 1 -A 




_ .I ..'-"'--- ' "I ad
-H' 7 7t -' 
- ' .8 0 
t : . -. I- , . '... .tt . -,: --." 'L I ... 
­-". .ti 7.." t -:".:.l,-:

'r >. "~ ze"d l IHS ; . 8 ' ]a
.. . ' -" -a.. -" ­_ . 2I

- ,.t.t ----J..... 
-








I I I I 
S I -IA , F 
S. . . 
70 Fa QrILJNE 
. . RI, 18 .IOOFB -i- . 
. SPEE=6 RPM 
ut. wu M .. 










jR1 PE-97 I 
J--UT-DeR- -F_+.T-.... ..--± 




















- --- f_ 
. _.._I, 
. 1 

















1 r,.. I 
... 
. . ! . . 
. 
..1 . . 




- I,'... , 
_1 .! 
-
-J I '_ 
I --Y -- Ii * 
:: ji:, " - -r !.. 
-+­
. .f .. 
- - 
- -
! , , TI , . . . . . , u I . 
I F 810LINE! ,E-1971 ;. CO .ITF4r4, 
' ' SREU_=Q86 t RP&t 31-HIE nr =E , qw .rrAP - ,
 
4 4 4 tI.T- ' I...-.. i. . ..
 
,- t- o . 4 4 . . . , . ,,.;- ' -4 4 . I- , .. . ..t 





T I q. 4 -. ­
-7. 
"-F-T. .1. -4......, t--t---.r . ,.. T. - . , . 
,..... 9... "....F4_"t-­- - - L. ..-.. ........ -'.. 4.--





-- 'F-. .. " ' -- '-L,--
-- ,--t-= -T t-- - -:-:.--- -t ": - I r- - "1-.,-- I -. -.-. 
' ."l .'--- -, . .. . '" ' " : '1 :L~f " . .. - . .. . . . . 
4 T'-J.. n U ,--.-'-- . .. .....
 
-TI 
.1 -i ] -I-- . I -7.-7 . - .. .
 I-._ 
__4.--K= V-- Tp * . 
! , . .> -4- - "- " 
,.. . -- -- -]'__ I-

... ''-1*-' =--.4 .14 ..
4----- 4--4..--.I4-..:i- . .....
:. - -..... ..,I,I-.: *_-41.-!4

' T ' ', t. i "I''' 
-: :"K " 
,.01-31 - l BO-.--Osp -zs .,2! 8010 1- Op. 6 4 D .... 
.I.. '-1=...l=.f r . 4-.:.4 - i - -- i,:-l-: --- -- ,_ " ' F--. : ' : i.:.-I:q-. = 2'--. 
 1-
It. - ....




S-7 . .-.....  4 
.I- - . ......120., . i L .+ .q­
* " U ,' * . ." ............................ .. 
U' WRPE I* 
ISPEE =P RPI,. 32IHUTE INO .E 
,I ... 
"- T' . .. . . ... ..... .. ." ' -.. . . ..- .... . . .. . .. . . ........ ..... ,........... . ..... ;... .. . . 
. -I , rI . I : . 
- . . ... -F--!. . .i.. . . -. . . .. i. .. .., If .. . . ... . . ,_. . . . . . . ....I 7 !.*I 1... .... -. . . .. . .. , - ... . . .. . ..'I._ ............- F .. 
.. . . -H|'V 
,- , . !
'iiIL . ,1 , K -J. 'II , ' ...|... . r -J... -
I I ,I I .. I 
"_.. L h .-'.r- 1,, . i it ,, ,. 
- - -- .vt..L . . . . . I . . . . . . .I--. . . . . ... . . . . . . . . . . . . .. I 
_ I ' , F" i - - -' -I i l 
_ t ' 
5bO 
, 
BDV J~ *UiOQ5E~?uoW44PP t . . - L' i CI.,t, 44 . , -' I 
-F-- f 1' t 1'i/I' I 'i.lr I t .: 1 ,I i 7,- I .] 1 14 
................................................................................. . 
J'-





... -- -'l-' - _------_--- __ _J__ _... .:KL_ I j---' , : I -, I I - I Hl I­
, ,F/, I 'I J. FI I 
I- 5 8 55 '"5 1 00't 00 II 




.- , i 
!, ,,IH 
I' . ' 
, ' 
. 




, , ! . . 
.... .. .. .. .. 





I I ' 
':-.. 
' i­
' 70 FT srOKLINE: NR8FO AME..-1977 	 q)COM, ITE-,rTS42 
79. , ,,, . . ,, 	 .
-. . . .	 . . . . . .. .. ..... 7-,- -. - .... - . . .... .. . .. ...,-
SPEEOF=686%P 
, . ..._ . ., 2 . .. : . '... .,-..--.... ":-.g.•- ' "140-	 " I. , J . 7'' ' . . ,K .. : 
t, 	 r : FT I NAS - . -1977 .4 ..,-UE.-. ,70 SDE E ANE " .. 




tt-L RBj ft. O-, t ' I . T .~.ES 	 I7',.
1 7-1 
--,--. .. . ...- ------ -- --.' -K - - ..	 . . . .TL L... --.. 	 -'. u r ._j ._ - . 
7'1 
7 	 T7.77' --. ... . 
.L ...-. . . - - -- ... L_ ...... . - --_ -L. -..... '.. 	 ... . ., . J 	 - . 
7 	 : ,.. -.1. . '.1.- .•. .' , . ' . . -I. ., , 7 T. ­
:, .. 1 .. 7-­
._ ". ' -- t: A l. . . .t I :o .7- ilt ":'7' r:" "I ,-r' 4.o . ' . L-IL 	 o z o o d o71;i 	 .s"-.r' B -- 57, -.-20 . 3IL!,B I 8 1 b$bOkiaj~ bl o.
 
,,, . , C ,r , .. .. , .I, -X7.J i, ..,, 	 .iT,I . " . . .. [I , II 	 I.. FE *.T 7 
* . 











I" I I , . -7 
.9J­
.. ..-... 
'0 FT B D U E -'5I'IFEI " 
:..H'M 1 7E i -D... J' .QiJ/-UTDOgR-4E... 























































' . . 
fl-f.[.. 













iV. . . 




















i " L _ • I .. 
i -Z . 4!--
I j--. 







_ l.i_ ; 
V 














:3."-" .'zO~0 -S1T "OSQO--oO-
i -.--4-*--.1 
I.. 
" " - .... 
-I.­t --­----
II , ' 
. .. -. - . 
-- T'
- 4 ? -Q U qG-__ Lt - E -- i 
.I -
A77 I V -l---7 
VJE~hs7~ J 
* I I 




* r ~~t~tt~0 , 
. 





A - - , •
-1SN HS HHMIE 
* I.E se -';x . I I 7P42 . ... -....--I.-VJET I -7 . 
' e 
- --- .70 F.T - GIDtLLINE! CPO XTE.-  
.-!-
'. --.4] : 1 g~ 3 4 . ~ - T~ x 4 
. . :L 
-
-~.r
NO Lfi1 i_RPMI I3 UTPEE = 86. 
, .2 1 , . 
, 1 /,,.I 
I .- r 
- -I -. *~ , . . . . . . .
. _...





. 1 , .t. 
i . . . . .
. ! ' I 
. . 
. .. 
I_. .. , I . 









. ! . H
-. V.- . / I/ . - t-'t / , I | - " . ' I I ~*-- -- ------II!- I 
. 










-- , I 
, 

IIE-J - - I 
, ,V , ., 
L 
A ' 1 0 ' L L 
SI 
.. [ -- l
.' 
. t--//:I , / ..t "--"3 ' " 'I 
• 
" 
E"' f i : .f.Fil . 
-" 1 '1z" : 1. . .1..7n 0 ' 
.8~ OT..

-. q'u' i f I"''- 0 ! O
--- H- .. 





j . .. . 
,_ ...













..! . , 
NH Et6HE .2-HT 
I .

...... "oo .. I -"7 F SI N ! -* ," . ,'*" 

' .
..L _..._ " , " 

' ' - - . -rIe-T ;..I --4i ' . ' 








*. . j..- . I ---.--V--2. 
I.. JEW1G79FFT'7SC --- , 
---. d-
....J .-: . - - ., .r....._-___< -: -. ­.. .... V. 
Ii 
. ., ., ' u, I . .} 
. ..I r . l I .: -" 'I .' . . ! ' 
,'i ' - ---
r". - . , - :.. ." .... 




. '-I.J -- - -- UEN~ZEUWPEj., ­32 .* 
-2-r 
T.,-I 
I -j .. _I,. . . . ... 
17­
-






... M .Moy",1 .- . •'"n- .. 
j... 
--....Ju t-: trfv~:t.. 
.. ..YT,4T.. 
-I
_' _ii.J ... J.I- ... " , 
< 
- : ' 
- b- '-- .. ­
-"":: -I
-el- ­
m.t . f 1-. : I'j :tht... I ..|'.L--1."i....
1 IF,++.. ....... F--.... ,,... .. 

APPENDIX C - INTERNAL NOISE 1/3 OBSPL SPECTRA
 
This appendix contains the raw spectra from several casing Kulites for
 
the outdoor and wind tunnel tests of both nozzle configurations. The data is
 




This data will be used in the analysis of possible core noise contami­
nation in the sideline traverse spectra.
 
C-1 
PR-ECIDING PAGE BLANK NOT ERAM 

























Spectra From Casing Kulites.
 




















032-Chute - Outdoor Static Test 
1237 3/4 KI,K2,K3,K4,K5,K6,KlO 

i471 6/2 'K1,K2,K4,K5 

1570 4/6 KI,K2,K4,K5 

a 32-Chute - Wind Tunnel Test 
1224 62/9 K4,K5 

1431 64/5 K4,K5 























































FREQUENCY - HZ 
OSPL = 145.18 08' 







STATIC TEST 130' 













63 125 250 500 10 0 2000- 4008 SO 
1/3 OCTAUE BAD CENTER FREQUENCY - HZ 


















RDG/PT 1/ 4 63 125 250t 580 106208 4.m. 8M0 
NC = 6404 '41 
UJ = 126 1/3 OCTAVE.BAND CENTER FREQUENCY - HZ,
 
.rPL = 145.54 08
 
ANG = 287. DEG
 




















l.J = 1264 FPS 

OSPL = 149.11 DB 
ANG = 327. DEG 
63 125 250 500 1000 2000 4000 sWOe
 








STAT C TEST 















63 125 250 500 1000 2000 408 














100 -- S 1- F 'jrT |-r 
RDC/PT 4 15 63 125 250 500 ie0 2000e 400 8000Nc = 6672"'R"om 
Vj = 1517 FPS 1'3 OCTAVE BAND CENTER FREQUENCY - HZ 
O,.PL = 147.17 D6 








STATIC TEST 130 




tqC = VJ = 
4 1 -.6672 ,:1517 FPS' 
63 125 250'- 5W 1680 288 4M8
"i13 OCTAVE BAND CENTER,FREQUENCY - HZ 
88-00 
-,SPL = 147.69 DB 





















NC = 6672- fP-mVJ = 1517 FPS 
63 125 250 500 1000 2000 4000 800 
1/3 OCTAVE BAND CENTER FREQUENCY 
- HZ 
OSPL = 146.98 0 
AG = 187.4 BEG 
0 














RDG/PT ,. . 
NC = 6772 RnlUJ = 1636 FPS 
,.PL = 149.12 DB 
AHG = 194. DEG 
63 
, ,- ' ' I ' ' ' ' I ' * 1 ' i t 
125 250 500010 200 4000 8000 

















NC = 6772 WilU.1 = 636 FPS 
OSPL = 147.64 DB 
-(G = 194. DEG 
63 125 250 500 100 2000 4000 
1/3 OCTAVE BAND CENTER FREQUENCY - HZ 
8000 





STATIC TEST 138 
1/3 08 SPL 
DB 
120 
RDG/PT 3!-%. 63 125 2W8 58 I0, 2W0 48608 0' 
NlC- = 6772 wrl 
t, = 1636 FPS 1/3 OCTAVE BAND CENTER FREQUENCY - HZ 
CSPL = 148.86 D8 
I"5 = 227. DEG 













 186- Ii J - I ' I * I t iI'- I ' I-

PDG/PT 12 / 5 63 125 250 508 1000 2000 400e 8000
 
,NC = 5933 RPM
 
0J = 906 FPS 1/3 OCTAVE BAND CENTER FREQUENCY - HZ
 























12G/PT  ,5933 RPM 
96 FPS 
63 125 250 580 ".1000 20 4080 880013 OCTAVE BAND CENTER FREQUENCY - HZ 
O,.= 143.02 08 





OUTDOOR STATIC TEST 





RD/PT 12 / 5 
HC = 5933 PFr 
uj = 906, FPS 
O=L 141.71 Ds 
AiQ= 287.2 DEG 
1 1 
63 
1 1 1 11­
125 250 500 1000 2000 4000 






VIND TUNNEL TEST 
-
130 




RDG/PT105 t 3 
NC = 6436 RPN 
= 1166 FPS 
O.PL = 144.74 08 
ANI'4 = 194. DEG 
63 125 258' 50 18 
1/3 OCTAUE BAND CENTER 
2e80 408e 88 





WIND TUNNEL TEST 
130­




N-C = 6436 RLrJ = 1166 FPS 
125 250 50 100e 2000 4000 8-00 
1/3 OCTAUE BAND CENTER FREQUENCY - HZ 
OSPL = 142.79 08 




.... . .. 
CONIC NO7JLE 






HC = 6436 PPM 
V1) = 1166 FPS 
OSPL = 145.55 CI 
AlG = 287. DEG 
63 125 250 500 100 2888 4000 





150 . .-. 
140 
CONIC NOZZLE 
WIND TUNNEL TEST 
.13 




RDG/PTIa5 f 3NC = 6436 RPM
VJ = 1166 FPS 
05PL = 145.72 DB 
ANG = 287. DEG 
0 [ 
63 
i l 1 w 1 1 r j v f~ 
125 250 589 1M 208 480 
















c rG/PTIe'/ 1763 
fHO = 6903 RPM 
VJ = 1492 FPS 
OSPL = 146.38 DB 
ANG= 194. DEG 
I -'I'I '' '' i lII I I I I I 'J 
125 25e 588 108 2000 480 80 






WIND TUNNEL TEST 




RDG/PT108 / 17 
f4C = 6903 RPM 
= ±J1492 FPS 
OSPL = 146.18 9B 
ANQ = 194. DEG 
63 125 250 se0 10ee 2000 4000 'S-O 













180~. I 1. 	 * ' '' u u u 
ROG/PT1-8 / i? 63 125 250 58 1088 2'8 4008 860
 
NC = 6983 RPM
 
VJ = 1492 FPS .13 OCTAtUE BAND CEHTER FREQUENCY - HZ 

















RDI/PTII8 / 7 
,lC= 7111 RPM 
YJ = 1678 FPS 
C'PL = 148,06 DB 
izG = 194. DEC 
63 125 250 500 1880 2080 4000 
1'3 OCTAVE BAND CENTER FREQUENCY - HZ 
8000 
CASING KULITE 15" 
CONIC NOZZLE 






NC = 7111 
VJ = 1678 FPS 
OSPL = 147.66 09 
et;= 194., BEG 
63 
1' 
125 25 58066,: 188 268 4M.. 





--. . . . . . ......... 
140 
CONIC, NOZZLE 






No = 7111 RPMLU = 1G78 ps 
CJ$P = 151.28 DB 
= 287." DEG 
63 125 .250 500 1000 2000 4000 
1/3 OCTAUE BAND CENTER FREQUENCY - HZ 
8000 
CASING KULITE i50 
32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 
1/3 08 SPL 
114 
RDG/PT 3 ft-,-
NC = 6415 R r'1
.J = 1237 FPS 
O5'L = 145.34 08 
AN'G = 194. fJEG 
63 125 250 580 100 2000 4000 8000 















ROG'PT 3 /4,TNC = 6415 RPM.
.JF = 1237 FPS 
OSPL = 144.29 08 
ANG = 194. DEC 
63 125 250 500 1800 2008 4080 880 




32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 130 ' 
1/3 08 SPLGB 
120 
ROG/PT
iG = YJ = 
3 /4
6415 RPM.1237 FPS 
63 125' 250" 508 1000 2000 4M0 88O 
1/3 OCTAWE BAND CENTER FREQUENCY - HZ 
OSPL = 144.54 DB-






32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 






HC = 6415 PPM 
u= 1237 FPS 
OSPL = 145.10 08 
A'G = 287. DEG 
63 125 258 500 1000 200 4000 





32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 1., 
1/3 06 SPLDe 
129 
110 
-1RDG/PT 3 /.4 . 
tiC, = 6o415 RMtJJ = 1-37 FPS 
0SPL = 143.02 DB 
AhG = 287. DEG 
'I63 
Ieo-. 
" 1"" I 5 r i ' 'U 5 I125 2W 5e 8e 20W, 48", 80e 
1/3 OCTAVE ,BANDCENTER FREQUENCY - HZ 
K6 
.F'ECTRUM 
32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 130­




RDC'PT 3 / 4-
NC = 6415 PM 
U.J = 1237 FPS 
0SPL = 143.69 08 
AtG = 327. DEG 
63 125 250 500. 1000 2000 4000 







32 - CHUTE NOZZLE 
OUTDOOR 





tee- * * 
RDG/PT 3/ 4- 63 5 250 580 1600, 2.M 480 800 
NC = 6415 RFPM 1/3 OCTAUE'BAND CENTER FREQUENCY - HZ
'J 1237 FE'S 
.jSPL = 142.32 DO 




32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 















63 125 250 508 1880 2000 4000 80O 




32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 




RD'/PTNC = j = 
OSPL 
At4 = 
6/26694 RPM,1471 FPS 
146.70 DB 
194. DEG 
6.3 125 250 .580 160 2000 4008 







32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 










6694 RPM1471 FP 
147.53 08 
287. DEG 
63 125 250 500 1000 2000 4000 


















RDG/PT 6 /2 125 2.9 500 100 2089 406088000 
NC = 6694 RPM 
i. = 1471 FPS I/3 OCTAVE BAND CENTER FREQUENCY - HZ 
OSF. = 144.58 0B
 


















lee' 6 jI ' j i' 's ' I *-, 
ROG/PT 4 / 63 125 250 500 1000 20 4000 8000 
NC = 6762 PM 
UJ = 1570 FPS 1/30CTAUE BAND CENTER FREQUENCY - HZ
 
r.PL = 147.63 08
 
Ah,:; = 194. DEG 









STATIC TEST 130N 
1/3 08 SPLDB 
1120
 
RDGPT 4 1 6- 63 
 125 258 Se 10 2008 4098 8000
NC = 6762 PPMj' = 1570 FPS 1'3 OCTAVE BAND CENTER FREQUENCY - HZOSPL = 147.05 CI 
A4C = 194, DEC 
CASING KULITE 
K4 
' - . 
140 
32 - CHUTE NOZZLE 
OUTDOOR 
STATIC TEST 130 
1/3 0B SPLDB 
120 
110 








, . * , , , , t ,, ! , 
125 250 500 1000 2000 4600 





32 - CHUTE NOZZLE 
OUTDOOR 










FPS 1/3 OCTAVE Br*ND CENTER FREQUENCY - HZ 
OSPL = 145.08 0B 
A.I, = 287 DEG 
CASING KULITE 
140 
32 - CHUTE NOZZLE 
WIND TUNNhEL 
TEST 





RDG/PT 62 ' SK 
NC = 6381 RPM 
IpJ = 1224 FPS 
OPL = 141.78 DB 
ANG = 287. DEG 
63 125 250 500 1000 2800 4000 








32 - CHUTE NOZZLE 






ROG'PT 62 / 9 
NC = 6381 RPM 
UJ = 1224 FPS 
OSPL = 141.44 08 
A., = 287. DEG 
,63 125 250 500 10W0 2000 4008 BOO(0 




32 - CHUTE NOZZLE 
WIND TUNNEL 





RDG/PT 64 / 63 125 250 500 106' 280 4000 8000 
NC = 6582 RPM 
IJ = 1431 FPS 1/3 OCTAVE BAND CENTER FREQUENCY - HZ 
,..,.= 144,44 08 
AHG = 287. DEG 




32 - CHUTE NOZZLE 
WIND TUNNEL 
TEST 






,iC = 6582 RPM 
= 1431 FPS 
,C$PL = 145.34 De 
Al: = 287. DEC 
6 125 250 -0 1000 2000 400R Q EN Y 
- H 
1/3 OCTAVE BAND CENTER FREQUENCY 
- HZ 
8000 
CASING KULITE ' 
K1 
' 
--.. .. ... ..... 
140' 
32 - CHUTE NOZZLE 
WIND TUNNEL 
rEsT 






. '= 166o 
1 
PPMFPS 
63 125 250 500 1000 2000 4000 8000 
-H1/3 OCTAVE BAND CENTER FREQUENCY - Z 
3SPL= 146-73 D8 




.. . .. 
148 
32 - CHUTE NOZZLE 
WIND TUNNEL 
TEST 138 
1/3 0B SPLPB 
120 
118 
RDG/PT 65 i 63 125 250 *., 1 . 208101 4 8000 
HC = 6796 RPM 8i2"8' 
'Vj = 1660 FPS 1/3 OCTAUE BAND CENTER FREQUENCY - HZ 
OSPL = 147.92 08 
















NC = 6796 RPMl.G = 166 FPS 
63 
3 p jl' 'ji 'l ' Ii 5'!';,' 'i!' 
125 250 508 1000 2090 480 8 




287. - DEG 
APPENDIX D - SIDELINE TRAVERSE DATA
 
This appendix contains a sample of the 10 and 30 ft. sideline traverse
 
mic results from the outdoor tests with the conic nozzle. The data was taken
 
at 60, 90 and 1200 with the traverse mics fixed at each position. The 1/3
 
OBSPL spectra will be used to compare with the moving traverse results and 
the 70 ft. sideline spectra. Wind tunnel and outdoor sideline traverse 
spectra for both the conic and 32-chute nozzles are included in the appendix. 
Table D-I summarizes the sideline traverse conditions. 
p PJAGBWINNOTFDLM 
D-1 
PAGS BLANK NOT FMZPP&EOWI 
Table D-I. Summary of Sideline Traverse Spectra Conditions.
 
a Conic Nozzle 10 and 30 ft Sideline Mics at Fixed Positions
 
Outdoor Test Angle from Inlet
 
Vj (fps) 906 600 900 1200 
RDG 204 
PT 5 







































D-31 D-36 D-39 D-43 D-4J 
*32-Chute Nozzle 10 ft Sideline Traverse Mics
 
Wind Tunnel Test 
Outdoor Test q = 0 q = 2 7 q = 67 q = 108 
Vj X(fps) 1679 1660 1683 1748 1661 
RDG- 842 65 83 76 80
 
PT 7 10 8 14 6
 
Pages D-48 D-56 D-60 D-64 D-68
 
thru thru thru thru thru
 
D-55 D-59 D-63 D-67 D-71
 
D-3 
1-5 OCTAVE BAND SPECTRUM LEVELS FOR READING204 /POINT 3 
CORRECTED SPEED = 5933 RPM JET VELOCITY = 906 FPS 
OASPL = 108.33 DB 	 ANGLE = 68.00 DEG 
1/3 0B CF 	 1/3 08 SPL 
0 	 CONIC NOZZLE 50. 92.65 
63. 	 91.68 
o 	 OUTDOOR STATIC TEST 8. 94. le 
108. 	 95.9e 
o 	 TRAVERSE MICS IN 125. 95.70 
FIXED POSITION 1.97.9 
10 	FT S.L. HIGH MIC 250. 97.75 o 
l,,NosE CONE 315. 	 96.25 
488. 	 96.40 
5m. 	 95.55 







3153. 	 92.10 
4060. 	 91.10 
63GS. 89.55 
88'. 89.35.108. 	 88.85 
1/.' OCTAVE BAND SPECTRUM LEVELS FOR REAOING204 / POINT
 
CORRECTED SPEED = 5933 RPM JET VELOCITY = 906 FPS 
OASPL 107.37 DB 	 ANGLE = 60.0 DEG 
1/3 08 CF 	 1/3 08 SPL 
o 	 CONIC NOZZLE 5. 93.05 
63. 	 93.00 
o 	OUTDOOR STATIC TEST 8. 95.35 
188. 	 96.65 
10. 	 97.20o 	TRAVERSE MIcS IN 9949FIXED POSITION 	 1160. 	 98.40 
o 	 10 FT S.L. LOW MIC 20. 95.75 
W/NOSE CONE 250. 92.50 
315. 	 88.25 
400. 	 88.65 
508. 	 93.30 














e i.,'/ OCTAVE BAND SPECTRUM LEVELS FOR READING2O4 / POINT 
CORRECTED SPEED = 5933 RPM JET VELOCITY = 96 FPS 
OASPL = 188.56 0B ANGLE = 60.0 DEG 
1/3 CS CF 1/308 SIN. 
o CONIC NOZZLE 5. 91.88 
o 
o 
OUTDOOR STATIC TEST 











o 10 FT S.L.. HIGH MIC 2. 98.0 
W/WIND SCREEN 2 . 
315. 
97.25096.5 






20M. 93.45 I 
2560. 










5 1/7 OCTAVE BAND SPECTRUM LEUELS FOR READING204 / POINT 

CORRECTED SPEED = 5933 RPM JET VELOCITY = 906 FPS 
OASPL = 107.92 DB 	 ANGLE = 60.88 DEG 
13 08 CF 1/30B SPL 	 4W 
o 	 CONIC NOZZLE s. 93.05 
6.3 	 9:3.7n5 
o 	 OUTDOOR STATIC TEST 80. 95.85 
100. 	 97.15 
IXED POSITON 125. 	 97.20160. 	 98.90 
o 	 10 FT S.L. LOW MIC 280. 95.58 
w/WIND SCREEN 258. 91.75 
315. 	 87.50 
400. 	 90.90 
500. 	 95.05 
630. 95.45 
8O. 93.40 
1 .	 94.10 
125. 96.05 
1600. 93.05 
208. 	 93.60 
2500. 	 91.95 
3150. 	 90.58 
480. 	 89.85
50M0. 	 90.20 




1.­" OCTWT.E BAND SPECTRUM LEVELS FOR READING204 / POINT 5 
,ORRFCTED SPEED = 5933.RPM JET VELOCITY = 906 FPS 
('ASPL = 105.34 08 ANGLE : 68.00 DEG 











TRAVERSE MICS IN 
FIXED POSITION 












































./3 OCTAUE BRND SPECTRUM LEVELS FOR READING204 '/POINT
 
CORRFCTED SPEED = 5933. RPM JET VELOCITY = 906 FPS 
OASPL = 103.37 OB 	 AHGLE = 60.00 DEC 
1/3 08 CF 	 1/3 0 SPL 
o 	 CONIC NOZZLE 50. 82.55 
63. 	 85.75 
o 	OUTDOOR STATIC TEST 8. 89.85
 
18. 	 90.65 
o 	 TRAVERSE MICS IN 125. 88.45 
FIXED POSITION 	 16. 
 93.15
 
o 	 30 FT S.L. HIGH MIC 20. 91.00 
W/WIND SCREEN 2-5. 91.50315. 	 91.25 
408. 	 91.40500. 	 91.30 
sm. 	 90.95Me. 	 91.48 
8le. 	 90.10 
1250. 	 90.55 
2M. 	 89. 10 
2.5m. 	 88.35 
3150. 	 87.30 
4M8. 	 86.30 
6300. 	 85.60
84m. 	 84.2510000. 	 83.45 
1/-3 oCTHVE BAND SPECTRUM LEVELS FOR READING311 - POINT 
CORRFCTED SPEED = 5933. RPM JET VELOCITY = .906 FPS 
OASPL i 112.58 DB ANGLE = 9.0 DEG 
1/3 08 CF 1'3 OB SPL
 
o CONIC NOZZLE 50.. 93.30 
63. 94.25 
o OUTDOOR STATIC TESTBe. 98.63180. 99.65199.2125.o TRAVERSE MICS IN 100..2
FIXED POSITION 165. 
160. 102.48D 
2M. 101.50 o 10 FT 'S.L. HIGH MIC 101.25

















1,3 t:CTHUE B;RND.SPECTRUM LEVELS FOR READIHG311 / POINT 5
 
C.,RR .:CTED SPEED = 5933 RPM 

OASPL ='109.53 0 

113 08 CF 

o CONIC NOZZLE 50. 
63. 

o OUTDOOR STATIC TEST so.1 100. 
o TRAVERSE MIC IN 125. 
FIXED POSITION 168. 
280. 

al FT S.L. LOW M C 250. 






















JET VELOCITY = 906 FPS 




































1/; OCTAVE BAND SPECTRUM LEVELS FOR READING311 / POINT
 
CORRECTED SPEED = 5933 RPM., JET VELOCITY = 906 FPS 
OASPL = 111.53 0B 'ANGLE = 90.00 DEG 
113 08 CF 	 1/3 08 SR 
o 	 CONIC NOZZLE 50. 92.3863. 	 93.50 
o 	OUTDOOR STATIC TEsT 8E. 96. 10 
1Bo. 	 98.65 
o 	 TRAVERSE MICS IN lee. 9. 65 
eIXED POSITION 125. 99.20 
160. 	 101.65 
a 10 FT S.L. HIGH MIC 208. 100.75 
W/WIND SCREEN 250. '10.25 
315. 	 99.75 
460. 	 99.40 
5. 	 98.55 







3150. 	 95.80 
AM88. 	 94.85 
50M. 	 94.85 
6328. 	 94.25 
8 ., 92 . 05 
10880. 91.45 
1/30ICTHVE BAND SPECTRUM LEVELS FOR READING31 1 POINT 5 
JET VELOCITY = 906 FPSCORRECTED SPEED = 5933 RPM 
OASPL = 110.86 DB ANGLE = 90.e0 DEG 
1/3 08 CF 1/308 SPL 
o CONIC NOZZLE 59. 94.30 
63. 96.80 
o OUTDOOR STATIC TEST so. 98.85SIGO. 108.40 
o TRAVERSE MICS IN 125. 9928 
FIXED POSITION 168. 100.48 
97.50 
o 10 FT S.L. LOW MIC 20. 
W/WIND SCREEN 250. 93.50 315. 91.58 
400. 95.90 
500. 96.80 
630. 96.45 800. 95.65 
tem. 96.35 









5 1/'3 OCTAUE BRND SPECTRUM LEUELS FOR READING311 / POINT 
CORRECTED SPEED = 5933 RPM 

OASPL = 109.01 DB 

o CONIC NOZZLE 

o OUTDOOR STATIC TEST 
o TRAVERSE MICS IN 
FIXED POSITION 
0 30 FT S.L. LOW MIC 
W/WIND SCREEN 
























JET VELOCITY =.' 906 FPS
 
ANGLE = 90.00 DEG 























1'3 OCTAUE BSAN SPECTRUM LEVELS FOR READING311 - POINT 
CORRECTED SPEED = 5933 RPM JET VELOCITY = 906 FPS 
OASPL = 107.02 08 	 ANGLE = 90.00 DEG 
1/3 08 CF. 	 1/3 0B SPL 
o CONIC NOZZLE 50. 	 86.05 
63. 	 90.00 
o OUTDOOR STATIC TEST 80. 	 93.18 
100. 	 92.65o TRAVERSE MICS IN 125. 3.9  
FIXED POSITION 16. 96.95 
160. 	 96.90 
.0 	 30 FT S.L. HIGH MIC 200. 95.75 
W/WIND SCREEN 250. 95.25315. 	 95.50 
400. 	 95.40 
580. 	 94.80 
638. 	 94.95 
80. 	 94.4018oe. 	 94.10 






400. 	 89.55 ! o 
50eO. 89.48 t 
6308. 88.10 )
8000. 87.75 V 
1000. 	 87.70
 
1'7 OCTAVE BAND SPECTRUM'LEVELS FOR READING312 / POINT 5
 
C'R;-R3-WTED SPEED .=5933 RPM 

o 	CONIC NOZZLE 
o 	OUTDOOR STATIC TEST 
o 	 'RAVERSE MRS IN 
FIXED POSITION 
o 10 FT S.L. HIGH mIc 
W/NOSE CONE 
OA.SPL = 117.29 DB 





























JET VELOCITY,= 906 FPS
 
ANGLE = 120.00 DEG 




























i.-7 D.,TAUE AND-SPECTRUM LEVELS FOR READING312 / POINT 
..
',:TED PEED = 5933 RPM JET VELOCITY = 906 FPS 
OASPL = 112.23 06 ANGLE,= 120.00 DEG 
1/3 08 CF 1/3 0B SPL 
* CONIC NOZZLE 50. 96.55 
63. 98.50 
o OUTDOOR STATIC TEST 80. 180.85 
o TRAVERSE MICS IN 100. 102.40 FIXED POSIION 125. 101.70160. 103.65 
o 10 FT S.L. LOW MIC 200. 99.75 





















S1,7 'KT;UE 844ND SPECTRUM LEVELS FOR PEAOING312 / POINT, 
c-R;"TED 3PEED'- 5933 RPM JET VELOCITY 906 FPS 
,IASPL = 116.14 06 ANGLE = 120.00 DEG 
i/3 08 CF 1/308 SPL 
o CONIC NOZZLE 9 .30 





o TRAVERSE MICS IN 
FIXED POSITION 









































1..'7 OCTPAVE BRND SPECTRUM LEVELS FOR READING312 / POINT 
CORRFCTEO SPEED = 5933 RPM JET VELOCITY = 906 FPS
 
OASPL = 112.68 DB ANGLE = 120.00 DEG
 
1/3 08 CF 1'3 08 SPL 
o CONIC NOZZLE. 58. 96.55 
63., 99.25181.35
88.
o OUTDOOR STATIC TEST 180. 10135
 
183.15o TRAVERSE MICS IN 100. 
FIXED POSITION 125. 102.20 
160. 103.15 
o 10 FT S.L. LOW MIC 288. 100.25 


















1-'3 OCTAVE BAND SPECTRUM LEVELS FOR READING312 / POINT 5 
CORRECTED SPEED = 5933 RPM JET VELOCITY ='.906 FPS 
OASPL = 113.49 DB 	 ANGLE = 128.09 DEG 
1/3 08 CF 	 1/3 0G SPL 
o 	CONIC NOZZLE 50. 95.60
 
63. 	 98; 25
 
o 	OUTDOOR STATIC TEST 80. 108.60 
188. 	 102.40 
o 	TRAVERSE MICS IN 125, 162.95 
FIXED POSITION 160. 184.90 
0 30 FT S.L. LOW MIC' 20.' 	 104.5 WIWIND SCREEN 250. 	 104.25315. 	 161.75 
46. 	 102.48 
5w0. 	 99.55 
630. 	 96.70 
806. 	 89.65 







50880. 	 93.15 
6300. 	 -93.20 
808. 	 93.38 
10000. 	 93.95,'
 
1'5 OCTAUE BNND,SPECTRUM LEVELS FOR READING312 / POINT
 
CPRRCTED SPEED = 5933 RPM 
OASL = 110.89 D8 
1/3 08 CF 
o 	CONIC NOZZLE 50. 
63. 
o 	 OUTDOOR STATIC TEST. 
o 	 TRAVERSE MICS IN 100. 
FXED POSITION 12. 160. 
o 	30 FT S.L. HIGH MIC 200. 



















JET VELOCITY = 
ANGLE'= 120.80 































C, 	 1/3 OCTAVE BAND SPECTRUM LEVELS FOR RE IN524'/ POINT. 8 
CORRECTED sPEED = 6865 RPM 'JET VELOCITY = 1709 FPS 
OASPL -'122.70 OB 	 ANGLE = 60 DEG, 
1/3 OB CF 	 1/306 SPL 

















,5 	 107.33 
6N8 	 106.29 
8 08 	 104.74 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT 8 
CORRECTED SPEED = 6865 RPM JET VELOCITY = 1709 FPS
 
OASPL = 126.78 DB ANGLE = 87 DEG 
1/3 08 CF 1/3 0B SPL 
o CONIC NOZZLE 50. 181.8 
63. 101.67 
o OUTDOOR STATIC TEST 80. 105.84 
100. 105.9?108.99 



















1,3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT 8
 
CORRECTED S;PEED = 6865 RPM JET VELOCITY = 1709 FPS 
OASPL = 142.73 08 ANGLE = 151 DEG 
1/3 OB CF 1/3 0B SPL 
o CONIC NOZZLE 50. 118.64 
63. 120.37 
o OUTDOOR STATIC TEST 80: 122.02 
1o. 121.71
 
o HIGH TRAVERSE MtC AT 125. 126.43 
























1o."3 OCTAVE BAND- SPECTRUM LEVELS FOR READING524 / POINT 8 
CORRECTED SPEED : 6865 RPM JET VELOCITY'= 1709 FPS 
OASPL = 143.34 DS ANGLE = 154 DEG 




OUTDOOR STATIC TEST 
HIGH'TRAVERSE MIC AT 











































8 1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT 
CORRECTED SPEED = 6865 RPM 'JET VELOCITY = 1709 FPS
 
OASPL = 142.64 DB A-LE = 159 DEC 
1'3O CF 1'3OB SPL 
o CONIC NOZZLE 50. 121.5263. 121.04 
63. 124.2121o OUTDOOR STATIC TEST i80. 
12.5.87
10.
o HIGH TRAVERSE MIC AT 129.53

































1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT '8
 
CORRECTED SPEED = 6865 RPM JET VELOCITY .= 1709 FPS
 
OASPL = 121.36 DB ANGLE = 62 DEG 





O OUTDOOR STATIC TEST 63. 108.01 
o LOW TRAVERSE MIC AT 80. 102.00 
























1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT 8
 
CORRECTED SPEED = 6865 RPM 

OASPL = 123.77 DB 
1/3 08 CF 
o 	 CONIC NOZZLE 53. 
8.

" 	OUTDOOR STATIC TEST 

o 	 LOW TRAVERSE MIC AT 108. 





















JET VELOCITY = 1709 FPS
 
ANGzE = 89 DEG 

























1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 / POINT 8
 
CORRECTED SPEED = 6865 RPM 

OASPL 133.59 08 
1/3 OB CF 
a 	 CONIC NOZZLE 50. 
63. 
s.
o 	 OUTDOOR STATIC TEST Leo. 
o 	 LOW TRAVERSE MIC AT 125. 
























JET VELOCITY = 179 FPS
 



































1,'3 OCTAVE BAND SPECTRUM LEVELS FOR READING524 , POIHT 8
 
CORRECTED SPEED = 6865 RPM JET VELOCITY = 1709 FPS
 
OASPL = 134.80 08 ANGLE = 154 DEG 
1/3 06 CF 	 1/3 08 SPM 
o 	 CONIC NOZZLE 50. 113.95 
63. 	 117.13
 
a 	 OUTDOOR STATIC TEST s. 118.34 
a 	 LOW TRAVERSE MIC AT 1N. 121.18 
10 FT S.L. 125. 123.04 
160. 	 125.72 
260. 	 125.03 
250. 	 121.49
 
315. 	 120.83 
400. 119.69 
5w. 121.89S630. 123.54 
8w - 124.75 
1w. 	 121.85 
12W6. 	 121.70122.8716W. 
23e. 	 119.94 
25. 	 118.36
3150. 	 117.85 
4{ 	 115.62 
50. 114.42 
63W. 112.22 
am.. 	 118.86 
1/3 OCTAUE BAND SPECTRUM LEVELS FOR READING524 / POINT 8 
CORRECTED SPEED = 6865 RPM JET VELOCITY = 1709 FPS 
OASPL = 137.07 08 ANGLE = 159 DEG 
1/3B CF 1/30B SPL 
o CONIC NOZZLE 50. 115.66 
63. 119.53
 
OUTDOOR TEST 121.71STATIC 80. 




















1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING109 2 POINT 1 
CORRECTED SPEED = 6882 RPM JET VELOCITY 1702 FPS 
OASPL = 129.82 DB ANGLE = 58 DEG 
1/3 08 CF 1/3 08 SPL 
o CONIC NOZZLE 53. 107.9263. 111.79 
o WIND TUNNEL TEST, q = 0 80. 114.58 
10. 119.17 











20 8. 112.98 






I 1/7%OCTAVE BAND 'SPECTRUMLEVELS FOR READING109 / POINT 

CORRECTED SPEED'- 6882 RPM JET VELOCITY = 1702 FPS., 
OASPL = 131.66 08 ANGLE = 102 DEG 
1/3OB CF 1/30B SPL
 
o CONIC NOZZLE 50. 109.17
,63. 111.00 
o WIND TUNNEL TEST, q = 0 8. 115.21 
100.
" HIGH TRAVERSE MIC AT 118.63 
lO FT S.L. 120.50 



















1 1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING1O9 / POINT 
CORRECTED spEb = 6882 RPM JET VELOCITY - 1?e FPS 
OASPL = 141.2e 08 	 ANGLE = 152 DEG 
1/3 08 CF 1/3 0B SPL. 
o CONIC NOZZLE 	 50.63. 	 116:52119.80 
" WIND TUNNEL TEST, q =0 B. 121.411e. 	 123.11 
o HIGH 	TRAVERSE MIC AT 125. 126.2010 FT S.L. 
 '16. 	 129.87 
200. 	 130.05258. 	 132.01315. 	 132.55460. 131.98 
Sm. 131.03630. 	 130.24 
sm. 	 129.70 









1/3 OCTAVE BfAND SPECTRUM LEVELS FOR READING109 / POINT 
CORRECTED SPEED = 6882 RPM JET VELOCITY = 1702 FPS 
OASPL = 142.31 DB 	 ANGLE = 156 DEG
 
1/3 0B CF 	 1/3 08 SPL 
o 	 CONIC NOZZLE 50. 118.59 
63. 	 121.28
 
o 	 WIND TUNNEL TEST, q = so. 123.79 
189. 	 124.9 
o 	 HIGH TRAVERSE MIC AT 125. 127.53 
10 FT S.L. 16. 13.74 
20. 	 138.87 
250. 	 133.91 
315. 	 133.70 
4. 	 134.37 
508. 	 132.83 
63. 	 138.73 
888. 129.50 
1008. 127.66 o 
1250. 125.79 
1600. 	 124.51 
2m8. 	 122.482500. 	 120.76 
3158.. 	 119.164M.9 117.37 
5006. 115.76 
6300. 113.868080. 	 111.46 a 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING118 ' POINT 5 
cORRECTEO SPEED = 6818 RPM JET VELOCITY = 1700 FPS 
OASPL = 128.46 OB ANGLE = 54 DEG 
1/3OB CF 1/3OB SPL 
a CONIC NOZZLE 53. 106.74 i 
o 
o 
WIND TUNNEL TEST, 
HIGH TRAVERSE MIC 













































5 1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING118 / POINT 
COR'RECTEO SPEED = 6818 RPM JET VELOCITY = 1700 FPS 
OASPL = 129.64 0B ANGLE 97 DEG 
1/3 08 CF 1/3 08 SPL 
O CONIC NOZZLE 50. 108.30 
63. 111.17 
o WIND TUNNEL TEST, q = 27 . 112.60 















2000. 115.142500. 114.61 







1/3 OCTAVE BAND SPECTRUM LEVELS FOR READIHGII8 POINT 5 
CORRECTED S3PEED = 63818 RPM JET VELOCITY = '17N FPPS 
OASPL = 137.35 08 	 ANGLE 158 DEG 
1/3 08 CF 	 1'3OB SPm 
o 	 CONIClNOZZLE '58. 112.84
63. 	 116.31 
o 	 WIND TUNNEL TEST, q - 27 so. 116.09
10, 	 118.88 
o 	 HIGH TRAVERSE MIC AT 125. 122.41 
10OFT S.L.loF .. 168. 127.33ISO. 	 127.41 
268. 	 125.99 
250. 	 126.79 
315. 	 125.99 






lo8. 	 125.64 
125e. 	 124.89 
1609. 123.99 
2m. 122.79 
25M. 121.613150. 	 120.494G0. 118.71 
5M8. 117.22 





1/3 OCTAUE BAND SPECTRUM LEVELS FOR READIHG118 / POINT 5 
CORRECTED ,'PEED'= 6818 RPM JET VELOCITY = 1708 FPS 
OASPL = 140.63 DB ANGLE = 155 DEG 





WIND TUNNEL TEST, 
HIGH TRAVERSE IC 











































1/3 OCTAVE BAND 'SPECTRUM LEVELS FOR READING126 ' POINT 9 
CORRECTED SPEED = 6793 RPM JET VELOCITY = 1788 FPS 
OA-SPL = 126.25 D8 ANGLE = 63 DEG 





WIND TUNNEL TEST, 
HIGH TRAVERSE MIC 












































1/3 OCTAVE BAND SPECTRUM 	LEVELS FOR READING126 ' POINT 9 
CORRECTED :F'EED = 6793 RPM JET VELOCITY = 1708 FPS 
OASPL = 127.65 DB 	 ANGLE = 86 DEG 
1/3 08 CF 	 1/3 08 SPL 
o CONIC NOZZLE 50. 	 105.38 
63. 	 109.60
 
o 	 WIND TUNNEL TEST, q = 67 80. 112.96. 
1W0. 113.55 
o HIGH TRAVERSE ,MIC AT 	 125. 117.110 FT S.L. 160. 	 119.36 
200. 	 116.59
 





580. 	 115.87 

















* 	 1/3 OCTAVE BAND SPECTRUM LEVELS FOR READINGI26 / POINT 9 
CORRECTED SPEED = 6793 RPM JET VELOCITY = 1788 FPS 
OASPL = 134.17 08 	 ANGLE = 149 DEG 
1/3 0, CF 	 1/3 08 SPL 




o WIND TUNNEL TEST, q = 	67 Go. 116.48' 
160. 	 118.45 
o 1016 TRAVERSE IC AT 125. 	 120.37 
zOVT S.L. 160. 	 123.18 
260. 	 122.39 
250.' 	 122.78
 
315. 	 122.84 
4W. 	 122.58 
58. 	 122.36 


















8086. 	 111.59 
9 i.13 OCTAVE BAND SPECTRUM LEVELS FOR READING126 / POINT 
CORRECTED SPEED = 6793 RPM JET VELOCITY = 1788 FPS 
'JASPL = 137.96 DB ANGLE = 161 DEG 
1/3 08 CF 1/3 08 SPL 
" CONIC NOZZLE 8 113.53 
:63. 116.95 
o WIND TUNNEL TEST, q = 67 80 121.75la . 121.71 
o HIGH TRAVERSE MIC AT 10. 124.21
 













2588. 115.033150. 113.22 
4080. 112.27 




,'3 OCTAUE BANO SPECTRUM LEVELS FOR READING133 / POINT 13 
CORRECTED ;PEED = 6793 RPM JET VELOCITY = 1723 FPS 
OASPL = 126.69 0B ANGLE = 58 DEG 
1/3OB CF 	 1/30B SPL 
o 	 CONIC NOZZLE 50. 107.28 
63. 	 108.71
" 	WIND TUNNEL TEST, q LOB so8. 
 111.89 
a 	 HIGH TALVERSE C AT 160. 113.46 
10 FT S.L. 125. 117.30168. 	 117.86 
208. 	 117.61 
250. 	 113.65 
315. 	 112.86 
400. 	 114.89
s5. 	 114.99 
630. 	 114.86 
83. 	 114.67Iwo. 	 113.17 
.125M	 112.42 
16m0. 	 118.85
20. 	 189.45 
250. 	 188.03 
3150. 	 106.80 
488 .	 105.3? 
586. 	 184.05 
6360. 	 102.07
8080. 	 99.16 
1/3 OCTAUE BAND SPECTRUM LEVELS FOR READING133 / POINT 13 
CO-;ECTED ;-PEED = 6793 RPM JET VELOCITY = 1723 FPS 
OASPL = 128.68 DB ANGLE = 183 DEC 
1/3 09 CF 1/3 08 SPL
 
o CONIC NOZZLE 50. 111.80 
63. 110.43 
o, WiND TUNNEL TEST, q = 108 s. 113.9010o. 114.91
 














• 2500. 113.293150. 112.19 
4000. 111.78500. 110.60 
6300. 109.12 
8000. 107.27 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING133 / POINT 13 
CORRECTED EPEED = 6793 RPM JET VELOCITY = 1723 FPS
 
OASPL = 133.53 08 	 ANGLE = 152 DEG 
1/3 08 CF 	 1/3 08 SPL 
" 	CONIC NOZZLE 5. 113.5063. 	 114.49 
o 	 WIND TUNNEL TEST, q = 108 80. 117.83180. 	 116.40 
o 	 HIGH TRAVERSE MIC AT 125. 119.39 
10 FT S.L. 160. 122.36 
200. 	 122.55 
250. 	 122.10 
315. 	 123.33
 
480. 	 122.45 
50. 	 121.98 
630. 	 121.86 









3150. 	 116.7440M. 	 115.16 
5080. 	 113.99 
6300. 	 111.95 
880. 	 110.12 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR REAOING133 / POINT 13
 
CORRECTED SPEED = 6793 RPM 

OASPL = 136.41 DB 
1/3'08 CF 
o 	 CONIC NOZZLE 50.63. 
o 	 WIND TUNNEL TEST, q = 108 8.180. 
a 	 HIGH TRAVERSE MIC AT 125. 



















JET VELOCITY = 1723 FPS
 
ANGLE = 162 DEG 























1'3 OCTAVE BAND SPECTRUM LEVELS FOR READINGB42 / POINT 7 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS
 
OASPL = 124.41 DB 	 ANGLE = 64 DEG 
1/3 09 CF 	 1/3 08 SPL 
o 32-CHUTE NOZZLE 58. 	 98. 
63. 	 100.95 
o OUTDOOR STATIC TEST 8. 	 le.38
 
le. 	 100.38 
o 	 HIGH TRAVERSE MeC AT 125. 100.46 
10 FT S.L. 160. 182.35 
280. 	 183.62 
250. 	 184.81 
315. 	 M6.86 
48. 	 187.19 
5w. 	 188.82 
630. 169.51 
sm. 118.62 









1/3 OCTAVE BAND'SPECTRUM LEVELS FOR READING842 / POINT 7 
CORRECTED SPEED = 6862 RPM JET VELOCITY =.1679 FPS
 
OASPL ='129.72 08 	 ANGLE = 91 DEG 
1/3 08 CF 	 1/3 06 SP 
a 	 32-CHUTE NOZZLE 50. 109.62 
63. 	 181.45 
a 	 OUTDOOR STATIC TEST 80. 1.18 
100. 	 104.55 
o 	 HIGH TRAVERSE MIC AT 125. 105.63 
10 FT S.L. 160. 109.37 
280. 	 108.38
 
250. 	 107.87 
315. 	 109.99 
488. 	 118.44 
500. 	 111.24 
Gm". 	 112.69
ago. 	 114.44 
18m. 	 116.73 
1250. 	 118.07 
1600. 	 118.39 
2M0. 	 119.19 
250. 	 119.26
 
3150. 	 120.38 
4M. 	 120.045000. 	 118.87 
6380. 	 119.81
 
8888. 	 119.65 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR READINGB42 / POINT 7 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS 
OASPL = 133.87 108 	 ANGLE = 119 DEG 
1/3 08 CF 	 1/308 SPL 
O.32-CHUTE NOZZLE 58. 	 186.10 
63. 	 109.58 
o 	 OUTDOORLSTATIC TEST 80. 109.91 
168. 	 109.92 
o 	 HIGH TRAVERSE MIC AT 125. 111.07 
10 FT S.L. 160. 112.73 
28. 	 113.33 
250. 	 112.83 
315. 	 114.49 
4 8. 	 115.73 
58. 	 114.94630. 
 116.49 
80. 	 117.50 
10. 119.17 
1250. 120.64 
1680. 121.85280. 	 123.68 
2588. 	 125.37 
3150. 	 124.48 
400. 	 123.88
 
5m. 	 124.49 
6380. 	 124.14 
8e. 	 121.39 
.1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING842 / POINT 7
 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS 
OASPL = 130.59 DB 	 ANGLE =,149 DEC 
1/3 08 CF 	 1/3 O SPL 
o 	 32-CHUTE. NOZZLE 5. 115.36 
63. 	 115.98 
o 	 OUTDOOR STATIC TEST so. 118.68 
10. 	 116.06 
o 	 HIGH TRAVERSH MIC AT 125. 115.71 
lo FT S.L. 160. 116.90 
280. 	 116.87 
250. 	 114.83 
315. 	 115.48 
400. 114.06 
No. 113.34 
630. 	 112.21 
no. 	 112.62 
10. 	 113.59 
1250. 	 114.81 
1600. 	 115.46 
208. 	 118.52 
25M. 	 119.503150. 	 120.03 
4000. 	 119.66 
5M. 	 128.69 
6300. 	 118.01 
800s .	 117.29.
 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR REAOINGS42 / POINT 7 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS 
OASPL = 121.99 DS 	 ANGLE = 65 DEG 
1/3 OB CF 	 1/3 OBSPL 
" 	32-CHUTE NOZZLE 50. 97.82 
63. 99.99 
a OUTDOOR STATIC TEST so. 168,50 
le. 	 102.18 
o 	 LOW TRAVERSE MIC AT 125. 13.97 
lO FT S.L. 160. 103.12 
280. 	 102.32 
258. 	 10.08 
315. 	 98.48 
40. 	 191.80 
5w. 	 106.84 
630. 	 107.68
 
am. 	 166.66110.4118. 
1250. 	 112.62 




48M. 	 111.27 
5m. 	 111.02 
6366. 	 110.93 
800., 	 109.34 
1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING842 / POINT. 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS 
OASPL = 124.58 DB ANGLE = 92 DEG 
o 32-CHUTE NOZZLE 
o OUTDOOR STATIC TEST 
o LOW TRAVERSE MIC AT 






















































1.03 OCTAVE BAND SPECTRUM LEVELS FOR READINGB42 / POINT' 7 
CORRECTED S3PEED = 6862 RPM JET VELOCITY = 1679 FPS
 
OASPL - 127.36 08 ANGLE =.128 DEC 
1/3 08 CF 1/3 08 SPL 
o 32-CHUTE NOZZLE 50. 106.87 
108.18
63.
o OUTDOOR STATIC TET 168.Bo  10676
 
187.02o LOW TRAVERSE MIC AT 
107.97


















1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING842 / POINT. ? 
CORRECTED SPEED = 6862 RPM JET VELOCITY = 1679 FPS 
OASPL = 129.85 DS ANGLE = 149 DEG 
1/3 0BCF 1/3 0B SPL 
" 32-CHUTE NOZZLE 50. 112.34 





o LOW TRAVEsE 
lOFT S.L. 

























1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING 65 , POINT 10
 
CORRECTEO SPEED = 6865 RPH 

OASPL : 125.67 D8 

o 32-CHUTF NOZZLE 
o WIND TUNNEL TEST, q =0 




































JET VELOCITY = 1660 FPS 
0%4CLE : 65 DEG 




























1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING 65 / POINT 10 
= 1660 FPSCORRECTED SPEED= 6865 RPM JET VELOCITY 
OASPL = 128.57 DS ANGLE = 85 DEG, 
1/3 0B CF 1/3 0B SPL 
50. 105.43" 32-CHUTE NOZZLE 
63. 107.99
 
= 0 . 10.65
o WIND TUNNEL TEST, q 









I . 115.93 
1259. 116.74 











1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING 65 ' POINT 10 
co= CORRECTED SPEED = 6865 RPM JET VELOCITY = 1660 FPS 
OASPL = 133.498 ANGLE = 124 DEG 
1/3 0 CF 1/308 SPL 
o 32-CHUTE NOZZLE 59. 108.95 
63. 110.57 





















1/3 OCTAVE SAND SPECTRUM LEVELS 
CORRECTED SPEED = 6865 RPM 

OASPL = 130.19 0B 
1/3 08 CF 
o 32-CHUTE NOZZLE 50. 
o WIND TUNNEL TEST, q 0 6. 
so. 
a HIGH TRAVERSE NrC AT 10. 

















FOR READING 65 / POINT 18 
JET UELOCITY = 1668 FPS
 
ANGLE = 151 DEG 
























1'3 OCTAVE BAND SPECTRUM LEVELS FOR READING 83 / POINT 8
 
CORRECTED SPEED = 6801 	 RPM JET IELOCITY = 1633 FPS 
OASPL = 125.83 08 	 ANGLE = 71 DEG 
1.3 08 CF 	 1'308 SPL 
o 32-CHUTE NOZZLE So. 	 106.79 
63. 	 186.54 






315. 	 108.97' 
408. 	 189.34 
58. 	 118.88 
630. 	 111.18 
800. 112.40 
1668. 113.87 
1258. 	 113.68 
IA6e. 	 113.88 







8008. 	 113.68 
1/3 OCTAUE BAND SPECTRUM LEVELS FOR READING 83 / POINT 8 
CORRECTED SPEED = 6801 RPM JET VELOCITY = 1633 FPS 
OASPL = 128'.14 DB ANGLE =90 DEG 
1/3 08 CF 1/3 08 SPL 
o 32-CHUTE NOZZLE 50. 104.52 
63. 107.17 
o WIND TUNNEL TEST, q = 27 o. 106.16 
1GW. 186.4108.24
 
o HIGH TRAVERSE MIC AT 125. 

























1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING 83 / POIHT 8 
CORRECTED SPEED = 6881 RPM JET VELOCITY = 1633 FPS 
OASPL = 132.33 08 ANGLE = 125 DEG 
1/3 08 CF 1/3 0B SPL 
o 32-CHUTE NOZZLE so. 109.31 
63. 111.01 K 









489. 113.81  
5W-. 114.2? 
638. 114.88 
m . 115.45loG . 116.98 










1;'3. OCTAVE BAND SPECTRUM LEVELS FOR READING 83 / POINT 8 
CORRECTED SPEED = 6881 RPM JET VELOCITY = 1633 FPS
 
OASPL = 128.53 08 AXGLE = 150 DEG 
1/3 0 CF 1/3 08 SL 
o 32-CHUTE NOZZLE 5. 118.3963. 115.52 
o WIND TUNNEL TEST, q - 27 so. 114.39 
•18. 113.69 
125. 112.24o HIGH TRAVERSE MXC AT 





586. 111.44 o 
630. 103 
em. 111.69 









I-"3 OCTAVE BAND SPECTRUM LEVELS FOR READING 76 / POINT 14
 
CORRECTED SPEED = 6888 RPM JET VELOCITY = 1748 FPS
 
OASPL = 125.53 38 AHGLE = 59 DEG 
1/3 OB CF 1/3 O8 SPL 
50. 107.68 C-Z o 32-CHUTE NOZZLE 63. 186.39 7.67
8  

o WIND TUNNEL TEST, q = 67 80. 176 
107.39



























1./3 OCTAVE BAND SPECTRUM LEVELS FOR READING 76 / POINT 14
 
CORRECTEO SPEED = 6880 RPM JET VELOCITY = 1748 FPS 
OASPL = 127.82 08 	 ANGLE = 83 DEG 
1/3 08 CF 	 1/3 08 SPL 
o 	 32-CHUTE NOZZLE '0. 105.47 
63. 	 106.96 
o 	 WIND TUNNEL TEST. q = 67 so. 108.88I00. 110.74. 
o 	 HIGH TRAVERSE MIC AT 12-5. 118.15 
10 FT S.L. 168. 187.94 
208. 	 108.06
 
258. 	 102.44 
315. 	 109.57 
408. 	 118.39 
5. 	 111.97' 
630. 	 112.72 
88. 114.18 
1888. 115.15 
1250. 	 116.85 
16M. 	 115.95 
2m. 	 116.47 
258. 	 116.383159. 	 116.73 
408. 	 118.07 
5m0. 	 117.49 
6308. 	 117.03 
8s00. 	 116.88
 
1-3 OCTAVE BAND SPECTRUM LEVELS FOR READING 76 / POINT 14 
CORRECTED SPEED = 6880 RPM JET VELOCITY = 1748 FPS 
OASPL = 132.78 DO ANGLE = 130 DEG 
1/3 0 CF 1/3 08 SPL 
a 32-CHUTE NOZZLE 50. 107.94 
63. 111.03 
o WIND TUNNEL TEST. q = 67 s. 112.50 
112.52o HIGH TFAVERSE MIC AT 125. 






















.... 1-"3 OCTAVE BAND SPECTRUM LEVELS FOR READING 76 / POINT 14C"' 
CORRECTED SPEED = 6888 RPM JET VELOCITY = 1748 FFPS 
OASPL =129,02 DB 	 ANGLE = 151 DEG
 
1/3 08 CF 	 1/3O SPL
 
112.3o 32-CHUTE NOZZLE 	 50.63. 	 113.12
 
o WIND TUNNEL TEST. q - 67 '8 .	 113.15 
1o. 	 113.12
 
o HIGH TRAVERSE MIC AT 125. 	 112.34 











630. 	 110.99 
M. 	 111.65 














1'"3 OCTAVE.BAND SPECTRUM LEVELS FOR READIHG 80'/ POINT 6
 
CORRECTED SPEED = 6762 RPM JET VELOCITY = 1661 FPS 
OASPL = 125.28 Db ANGLE 71 DEG 
1/3 08 CF 1/3 08 SPL 
o 32-CHUTE NOZZLE 50. 105.91 
63. 168.51 


















1.'3 OCTAVE BAND SPECTRUM LEVELS FOR READING 80 / POINT 6
 
JET VELOCITY = 1661 FPS
CORRECTED SPEED = 6762 RPM 

OASPL = 127.51 DB ANGLE = 95 DEG 
1/3 08 CF 1/3OB SPL 45 
E5. 109.22o 32-CHUTE NOZZLE 
63. 107.13 
o WIND TUNNEL TEST. q 10? 80. 111.08109. 111 .68 
o HIGH TRAVRSE ?4IC Al 25 110.93 
111.04
































1/3 OCTAVE BAND SPECTRUM LEVELS FOR READING 80 / POINT 6 
CORRECTED SPEED = 6762 RPM JET VELOCITY = 1661 FPS 
OASPL = 138.36 DB ANGLE = 135 DEG 
1/3 08 CF 1/3 08 SPL 
a 32-CHUTE NOZZLE 58. 111.66 
110.28 
o WIND TUNNEL TEST, q = 108 6 . so. 110.67 
110.29 






















1'3 OCTAVE BAND SPECTRUM LEVELS FOR READING 88 / POINT 6 
CORI'ECTEO SPEED = 6762 RPM JET VELOCITY = 1661 FPS 
OASPL = 126.95 D ANGLE = 152 DEG 








o HIGH TRAVERSE 
W FT S.L. 





































APPENDIX E - ENGINE RUN LOGS 
The engine run logs in this appendix are for both the outdoor static and
 
wind tunnel tests of the conic nozzle and 32-chute suppressor. The outdoor
 
test run summary is found in Table E-1. The engine run logs for these tests
 
are found on pages E-4 through E-14. The wind tunnel test runs are summarized
 
in Table E-2 while the engine run logs are found on pages E-16 through E-33.
 
AtL/ 
ItnEDNG PAGE BLANK N E 
E-1 
Table E-1. 











PRX3INO PAGE BLANK NOT FILM" 
Outdoor Static Test Run Summary.
 








Conic nozzle with Kulites, 10 & 30 ft traverse
 




Conic nozzle with Kulites, 10 & 30 ft traverse
 




Conic nozzle with Kulites, 10 & 30 ft traverse
 
mics in fixed position, 70 ft sideline mics,
 
foam. 
Conic nozzle, Kulites, 10 & 30 ft traverse
 
mice, 70 ft sideline mics, foam, external
 
17th stage bleed, low V. conditions.
 
Conic nozzle, Kulites, 10 & 30 ft traverse
 
mics, 70 ft sideline mics, foam, external 17th
 




32-chute nozzle Kulites, 10 & 30 ft traverse
 
mics, 70 ft sideline mics, no foam, external
 




32-chute nozzle, Rulites, 10 & 30 ft traverse
 
mics, 70 ft sideline mices, foam to forward
 




32-chute nozzle, Kulites, 10 & 30 ft traverse
 
mics, 70 ft sideline mics, foam to forward
 




32-chute nozzle, Kulites, 30 ft traverse mics,
 
70 ft sideline mics, foam to forward edge of
 
nozzle, ext&rnal 17th stage bleed, lead
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Table E-2. Wind Tunnel Test Run Summary.
 
NASA Ames 40 x 80 ft Wind Tunnel Facility
 






















Conic nozzle, Kulites & 10 ft traverse mics.
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Engine Physical Speed 

Engine Corrected Speed 

Engine Design Speed 

Overall Sound Pressure Level 







Wind Tunnel Static Pressure 

Nozzle Exhaust Total Pressure 

Nozzle Tocal-to-Static Pressure Ratio 

Nozzle Total-to-static Pressure Ratio
 
for Wind Tunnel Tests
 
Wind Tunnel Dynamic Head 

Cas Constant for Air 








































Symbol Definition Units 
SPL - Sound Pressure Level dB 
Tamb - Ambient Temperature (Dry Bulb) 0 F 
- Ambient or Tunnel Temperature- -R 
TT 7 - Nozzle Exhaust Total Temperature 0 R 







Vj/-. Corrected Ideal Jet Velocity 
 ft/sec
 
Vt Wind Tunnel Velocity ft/sec 
y -Gamma, Ratio of Specific Heats 
62 - Correction for Standard Day Temperature T2 /518.7 R 
F-2 
